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[solation and quantitative analysis of bioactive components

from Lonicera Vine and Lonicera Flower
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AdE0 =R Y long-chain alcohol’d &5, Cis-Co®l A Z3E FHE FEs3e
™, polyoxygenated Cis A4t AlG9 313+EE121 pinellic acid?} 9,12,13-trihydroxy
octadeca-10(£),15(2)~dienoic acid, 6% triterpene <l (245)-cycloart-25-en-
3B,24-diol, pomolic acid, ursolic acid, euscaphic acid, hederagenin,
23-hydroxytormentic acid, 4a-methyl ergosterol +=#|5<l obtusifoliol, gramisterol

2 citrostadienol, B-sitosterol % ©]¢] wjFA| 2 daucosterol, 5&¢] phenylpropanoid”d

59l caffeic acid, coniferin, coniferaldehyde, caffeic acid docosanoyl ester %
coniferylaldehyde 4-0O-glucoside, 5%9¢] iridoid A%%E¢<l loganin, loganic acid,
secologanin dimethyl acetal, sweroside % demethylsecologanol, 4&¢2] lignan %%
?l  9a-hydroxypinoresinol, pinoresinol glucoside, (+)-5-demethyl-3-methoxyiso
lariciresinol, (7R 8R)-threo-4,7,9,3",9" -pentahydroxy-3-methoxy—-8-0-4"-neolignan,
flavonoidQl linarin, 7]E} trilinolein, bis(2-ethylhexyl)phthalate & % 34%9% 3I=%
S By 9o, o]F lignanA 2 (+)-5-demethyl-3-methoxyisolariciresinol<
A& =8E A=t

5 23}2 55 hydrocarbon alcohol ® monopalmitin, flavonoid Ad+<9! luteolin, luteolin
7-0-glucoside, flavoyadorinin—-B, isoquercitrin, rhoifolin, rutin &2 6%, chlorogenic
acid, methyl chlorogenate, 3,5-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid methyl
ester, 4,5-dicaffeoylquinic acid, 4,5-dicaffeoylquinic acid methyl esteri<
chlorogenic acid FEX| <, T7-ketologanin, secologanin dimethyl acetal,
(E)-aldosecologanin, epivogeloside?Z2 iridoid A% 4%, caffeic acid, vanillic acid
4-0-B-D-(6-0O-benzoylglucopyranoside) & 2% ¢ phenylpropanoid 4% coumarin
A E-9l esculetin, ¢l o= protocatechuic acid, B-sitosterol, daucosterol, dicarboxylic
acidAl AWHAke]l A£9l azelaic acid®} uracil, cerebroside ¥ sucrose 5 & 29%¢] 3}
SEES By #elsg e, olF  vanillic acid 4-0-B-D-(6-0O-benzoylgluco
pyranoside)t= Aoz g% AEZo|t}t EgE 3gE 7ed AFEAES 3519

Zv7; 1033 S AAS] 2oy A& o Aotk Fo3tet 2dEFS HPLC-DAD,
LC/MS/MSE  Abg3ste] SA] A 2 AA FFEMEES s, B st
validationS Y453t 283l Al &=L J= F239 AFARE dste] A
A2 AFEAY QEEAS st AdE W dads A5t
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Summary

Isolation and quantitative analysis of bioactive components from

Title of Project Lonicera Vine and Lonicera Flower

Key Words Lonicera Vine, Lonicera Flower, isolatior} of. bioactive components,
simultaneous determination
Institute Seoul National University Project Leader Sam Sik Kang
Project Period 2007. 02. 28 - 2008. 11. 30

A new lignan, (+)-5-demethyl-3-methoxyisolariciresinol, was isolated from the
caulis of Lonicera japonica (Caprifoliaceae), along with three long-chain alcohols,
two polyoxygenated Cig fatty acids, six triterpenoids, three 4a-methyl ergosterol
derivatives, five phenyl propanoids, five iridoids, three lignans and various other
compounds. Among the 34 compounds, n—eicosanol (Cs), n—-docosanol (Css),
n-tetracosanol (Cg4), n-hexacosanol (Cg), pinellic acid, 9,12,13-trihydroxy
octadeca-10(£),15(2)-dienoic acid, (24.S)-cycloart-25-en-33,24-diol, pomolic acid,
ursolic acid, euscaphic acid, hederagenin, 23-hydroxytormentic acid, obtusifoliol,
gramisterol, citrostadienol, B-sitosterol, daucosterol, coniferin, coniferaldehyde,
caffeic acid docosanoyl ester, coniferylaldehyde 4-0O-glucoside, loganic acid,
demethylsecologanol, 9a-hydroxypinoresinol, pinoresinol glucoside, (7R,8R)-threo—
4,7,9,37,9 -pentahydroxy—-3-methoxy-8—-(0-4"-neolignan, linarin, trilinolein, and
bis(2-ethylhexyl)phthalate were isolated from this plant for the first time.

A new phenolic glycoside, vanillic acid 4-O-B-D-(6-O-benzoylglucopyranoside),
along with six flavonoids, six chlorogenic acid derivatives, four iridoids, a coumarin
and others were isolated from the flowers of Lonicera japonica (Caprifoliaceae).
Among the 29 compounds, n—nonacosane, n-hexacosanol, monopalmitin,
flavoyadorinin—B, rhoifolin, 7-ketologanin, esculetin, azelaic acid, uracil, cerebroside
and sucrose were isolated from this plant for the first time. All the structures were
established on the basis of chemical and spectroscopic methods. The standard
analytical methods for flavonoids, phenolic compounds and iridoids isolated from
Lonicera japonica flowers and caulis LZLonicera japonica using HPLC, LC/MS,
LC/MS/MS were developed. Validation of flavonoid, phenolic compound and iridoid
from L. japonica flowers and caulis L. japonica were extensively performed. In
addition, qualitative analysis, quantitative analysis and pattern analysis of flavonoid,
phenolic compound and iridoid from L. japonica flowers and caulis L. japonica were
performed for commercial specimens of folk medicine.




Opinion of Project Manager

Scope

Thirty four components were isolated from Lonicera caulis. Of these,
loganin and its derivatives were the major compounds, while others
such as triterpenoids, lignans, and phenolics were the minor ones.
Twenty nine components were isolated from Lonicera flowers. Among
them, chlorogenic acid and its derivatives and flavonoids were the
major compounds, while others such as iridoids and phenylpropanoids
were the minor ones. A new HPLC with diode array detector (DAD),
LC/MS and LC-MS/MS was established for the simultaneous
determination of bioactive compounds in Lonicera caulis and flowers.
The developed method provided satisfactory precision and accuracy
with overall intra-day and inter—-day variations and the overall
recoveries. The verified method was successfully applied to quantitative
determination of the bioactive components in over 20 commercial
samples from different markets in Korea and China.

Limitation

The compounds isolated from Lonicera caulis were different from those
of the previous studies on the same plant. Among the major
components such as iridoids, flavonoids and saponins, saponins and a
flavonoid, ochnaflavone, were not isolated from the plant materials in
the present case. In the previous studies, aerial parts including leaves
of Lonicera japonica have been used. Therefore, studies on the leaf

parts should be carried out to obtain the mentioned components.

Direction For

Citation
Supervisory KFDA Risk Management Research Team
Office (B 380 ~ 1783)
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A JES o838 HPLC/UV B LC-MS(MS)Hell g SARAHE /NeEatal pattern?] 2
of o 7], A gk FRE FHSaA dh #AS T ZEES AZ, FEeta, AF
ATE AT ARE Fre] Astur . olF fste] F23 % JdToRFH FAHLEE X
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1.2 S2ANTHA Y FxGHE

=

AE°] 70% EtOHI~E Axdtal #Fate] de o5 £ Ed dste] 2vETZIE vy
Alste]l o Ze 2HES # = g =
n—-docosanol (behenyl alcohol), n—tetracosanol (lignoceryl alcohol) ¥ n—-eicosanold 3% FEj
o] Feldtgd o triterpened A<l (245 -cycloart-25-en-3B,24-diolS #2383ttt CHyClyR
o zHE trilinolein, Cis=Co2 AWA &%E, n-hexacosanolZ2 hydrocarbon alcohol,
obtusifoliol, gramisterol, citrostadienol®} Z< 4a-methyl ergosterol =53}, B-sitosterols
Be)dte] &eoldtitt. T3 bis(2-ethylhexyl)phthalate 2] coniferaldehyde % caffeic acid
docosanoyl esterg |3l th. EtOAcEE %= 7tE AZnEgdE vHE 2 A5 triterpene

3}stE521 pomolic acid, ursolic acid, euscaphic acid, hederagenin, 23-hydroxytormentic acid

33t = hexane® & 2 2 HE long-chain alcoholi &

oo

=

E By 3eld g, iridoide! secologanin dimethyl acetal, swerosideZ E¢]3}3t). o]elox=
caffeic acid, coniferylaldehyde 4-0O-glucoside®}, 9a-hydroxypinoresinol, pinoresinol glucoside,
(+)-5-demethyl-3-methoxyisolariciresinol, (7R 8F)-threo-4,7,9,3",9"-pentahydroxy-3-methoxy-
8-0-4"-neolignan #< lignan AEES ¢ 1P oY, pinellic acid®} 9,12,13-trihydroxy
octadeca-10(£),15(2)-dienoic acid¥& polyoxygenated Ciz AW Aldo] =L 9o
flavonoidAd %<2 linarin® daucosterol® 7 A3}t BuOHEE o2 H-E = coniferin?},
iridoid¢! loganin, loganic acid % demethylsecologanold #g] 3Feldle] Q5o 2 HE ZF 34F9
sitess Eygddssit. #ge sEEE F 0 lignanidi?l (+)-5-demethyl-3-
methoxyisolariciresinol *& 33 Al&d ot}

L3R REHE QlEgdo] B3 AAFe] TLC pattern®] #2 hexane®3d % CH.CLEZFoZR

Bl p-nonacosane®} n-hexacosanol#@< hydrocarbon alcohol 2 monoacylglycerolAl & <l
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monopalmiting  ®2]8er,  EtOAc wFOo=ZFE  luteolin, luteolin  7-0O-glucoside,
flavoyadorinin—-B, isoquercitrin, rhoifolin, rutin ¢ 6%¢ flavonoid A3}, chlorogenic acid,
methyl chlorogenate, 3,5-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid methyl ester, 4,5-
dicaffeoylquinic acid, 4,5-dicaffeoylquinic acid methyl esteri< chlorogenic acid F+%A 6%,
7-ketologanin, secologanin dimethyl acetal % (£)-aldosecologanin &< iridoid A&},
protocatechuic acid, caffeic acid, vanillic acid 4-O-B-D-(6-O-benzoylglucopyranoside) 59
phenylpropanoidd & ©l¢°l coumarin’d&<! esculetin, ©]¢]d% B-sitosterol ¥ ©]¢] glucose
g AQ daucosterol, dicarboxylic acidAl A HAke] AF9Ql azelaic acid®} uracil ¥ cerebroside
T B3t BuOHE 8 o 25 E]= sucrose ©]9l9l iridoid A#2 epivogeloside®}, chlorogenic
acidg #Elate] sttt ek S SR RHE F 29F9 stREES wE glsgion, oF
vanillic acid 4-O-B-D-(6-0O-benzoylglucopyranoside)= &0z Ealg 2Edot}t, wabd Al

AR-shAe] =EE G = ek,

ol >

>

o5 =23} A

w23 3eE F 34 29 63
AEE S 1 1 2
ol E/FLstREEH A

ormmTTE B 28 11 39
w8 s 3EE 4
714 s}5kE & 5 17 22
Tl FEEHL dE T8k AdEARe EFAAYE st FAEFTEAHS o] AT
23tet Q19 HPLC, LC-MS ¥ LC-MSMSe9| #2lx7 g9 9 validations ¥SstAoh. =3k
Tl FEHL v T8t AFl e AR AAH L AL gy dEHRAS 98
=5 9xY A7ERE 443 EA5A .

ol
s

1.3 =-9 7leAd %

Q= (Lonicera japonica Thunberg)®] &71& Us% (K4, S 23 (@Dt 3t
ol AREH I Sli= oAl A, 20079 12€ 28Y WA wad diE@Nl=eRd 9/ delME <
o] ZE oy TE v Iy AZe 28 F23} (Lonicera Flower, Lonicerae Flos, 4:8/E),

39 o 2 WA Z£7]E <% (Lonicera Leaf and Stem, Lonicerae Folium et Caulis, 7
oz qFAaE FAE k. QlEe AFEATFE 90dY WY AFH7] AlFsle] dA we
HEEo] By xo 9t} o]l AEEL 3lEFo 2 thdEsd flavonoid, iridoid, saponin % 7] €}

phenold IJFEEZ hHE 4 At} FlavonoidA 2 2+ quercetin, ochnaflavone, ochnaflavone

~—

ox AR O off ot o
oft off ol off
AN

4'-O-methyl ether, astragalin, isoquercitrin, rhoifolin, diosmetin 7—O-glucoside, lonicerin &<

AFAEe] Feste] P22 F9ste] Bud nk glor ' Kumar V% JEOZHH luteolin,
chrysin, 3'-O-methylloniflavone % loniflavone % 7 ®washal 9th Qian Y& HPLCZ

o
=
rutin, luteolin 7-O-glucoside < &92lste] Hsk v At} Iridoid AECSZE  loganin,

A
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sweroside, secologanin ©]¢e]| secoxyloganin, vogeloside, epivogeloside, L-phenylalanino
secologanin, 7- O-(4-B-D-glucopyranosyloxy—-3—-methoxybenzoyl)secologanolic acid, 6'-O-(7a-
hydroxyswerosyloxy)loganin, (2)-aldosecologanin, (Z)-aldosecologanin, secologanin dimethyl
acetal, 7-O-butylsecologanic acid'™ %o] #g¥o] W13 ul 9lt}l. Saponin HEoZE AT3}
So] 2g 3 loniceroside A, BY loniceroside C!” 9]ol, 3- O-a-L-rhamnopyranosyl(1—2)-a-L-
arabinopyranosyl hederagenin 28— 0-[3-O-acetyl-B-D-xylopyranosyl(1—6)-3-D-
glucopyranoside, 3-(O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl hederagenin 28-0-f3
-D—-xylopyranosyl(1—6)-B-D-glucopyranoside, hederagenin 3-0O-a-L-arabinopyranoside,
hederagenin 3-0O-B-D-glucopyranosyl(1—2)-a-L-arabinopyranoside, hederagenin 3-0O-a-L-
rhamnopyranosyl(1—2)-a-L-arabinopyranoside, 3-0O-a-L-arabinopyranosyl hederagenin 28-
O-B-D-glucopyranosyl (1—6)-B-D-glucopyranoside, 3-0O-B-D-glucopyranosyl(1—2)-a-L-
arabinopyranosyl hederagenin 28-0-B-D-glucopyranosyl(1—6)-B-D-glucopyranoside, 3-0O-a
-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl hedearagenin 28-0-B-D-glucopyranoside,
3-0O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl  hederagenin 28-0-B-D-glucopyra
nosyl(1—6)-B-D-glucopyranoside, 3-O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl
hederagenin 28-0-[6-O-acetyl-B-D-glucopyranosyl](1—6)-B-D-glucopyranoside, 3-O-a-L-
arabinopyranosyl oleanolic acid 28— 0-B-D-glucopyranosyl(1—6)-B-D-glucopyranoside,
oleanolic acid 3-0-B-D-glucopyranosyl(1—2)-a-L-arabinopyranoside, @ 3-O-a-L-rhamno
pyranosyl(1—2)-a-L-arabinopyranosyl oleanolic acid 28-0-B-D-glucopyranosyl(1—6)-3-D-
glucopyranoside, 3-O-B-D-glucopyranosyl(1—2)-a-L-arabinopyranosyl oleanolic acid 28-0-8
-D-glucopyranosyl(1—6)-B-D-glucopyranoside'"'? So] Eg5o] 27 FHEo] Budt nf 9l
t}. 7€} phenold A®E=Z A= chlorogenic acid®t caffeic acid o] ®al=He] B up glo
o, flavonolignanZ A%<l hydnocarpin ©] £2l¥o] Ru @ u} 9}

Fo3ZRE X cerebroside AE59 lonijaposide A1 — As, By, B."Y =3}, phenol AEE9
3,5-di- O-caffeoylquinic acid butyl ester, 3-O-caffeoylquinic acid, 3-O-caffeoylquinic acid

14,20,33)
d’

methyl ester,m 3,5-di- O-caffeoylquinic aci 3,5-di—-O-caffeoylquinic acid methyl

14,20) chlorogenin tetraacetate,w) benzyl alcohol B-D-xylopyranosyl(1”—6")-B-D-

) 20,22,23,32,33) 20,26) 22,26,32,33)

ester,

glucopyranoside,15 chlorogenic acid, protocatechuic acid, caffeic acid,

d 20)

methyl caffeate, methyl chlorogenic aci p-hydroxybenzaldehyde, protocatechualdehyde,

vanillic acid, methyl quinate,50> 3,4-di- O-caffeoyl quinic acid,20’32’33) 4,5-di- O-caffeoylquinic
acid,SZ) 4,5-di—- O-caffeoylquinic acid methyl ester,SO) 3,4-di— O-caffeoylquinic acid methyl
ester” So] g wuHrl. Flavonoid AEO 2 rutin, 22?029 uteolin,?#223:26:50)
22,24,30) 3) 24303239 ricin 7-(O-

chrysoeriol, chrysoeriol 7-0-

luteolin 7—0—galactoside,24) lonicerin,
) 24,30)

hyperoside, apigenin,”

) tricin 7-O-rleohesperidoside,24 quercetin,

26,30,32,33,50)

. 30
glucoside,

)

glucoside,”® quercetin  3-O-glucoside, isorhamnetin 3-O-glucoside, kaempferol

3—O—g1ucoside,26’50) luteolin 7—O—glucoside,26'30’32'33’50) kaempferol 3—rutinoside,50) isorhamnetin

3-rutinoside,”” o] 2 ¥t} Saponin AEEZAE macranthoidin A,'”  macranthoidin
B,16'17’30) 3-0O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl hederagenin 28-0-a-L-
rhamnopyranosyl(1—2)-[B-D-xylopyranosyl(1—6)-B-D-glucopyranoside],'* ' hederagenin 3-

)

O—OL-L-arabinopyranoside,26 hederagenin 3-O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyra

) 3—-O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl hederagenin 28-0-3-D-

17-19) B 17,30,31)

c 17
noside,

xylopyranosyl(1—6)-B-D-glucopyranoside, dipsacoside 3-0O-a-L-arabinopyra
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nosyl hederagenin 28-0-a-L-rhamnopyranosyl(1—2)-[B-D-xylopyranosyl(1—6)-B-D-gluco

pyranoside],'®'? oleanolic acid 28-O-a-L-rhamnopyranosyl(1—2)-[B-D-xylopyranosyl(1—6)-

B-D-glucopyranoside1?® So] 2& BuEt} Iridoid AEZMHE loganin, 2729308230 ooeanic
50) 27) 21,27,29,30,32-34) 21,27,30) 29,34)

acid, 7—-epiloganin, sweroside, 7—-epivogeloside, secologanin,

Secoxyloganin,21’27'30’3273@ Secologanoside,50) secologanin dimethyl acetal,zg) dimethylseco
. 21,29,¢ . 21,28,30,32,3¢ . . 2 s .

loganoside, 2930 centauroside, 21?3032 oniceracetalide A, B, » lonjjaposide A, B, C,

=3 monoterpene glycoside?l (2£6.5)-8-[a-1-

arabinopyranosyl(1”—>6’)—B—D—glucopyranosyloxy]—2,6—dimethyloct—2—eno—1,2"—lactonel5>3’+,
5-hydroxymethyl-2-furfural,’” adenosine, uridine’” % t}49] 3uby A E? Sx Ba w5
91‘:}.
23t g o= %ﬁ}g EtOAcE g =o] Edwoeld gl tiste] gk AdAZdo] A+
oj"jrz‘” Abgre] o mRy gk A4S ARESte] Ay AN S =
A E S 2 methyl caffeate, 3,4-di-O-caffeoylquinic acid 2 ©]2] methyl esterd
™, methyl caffeate, methyl 3,4-di- O-caffeoylquinate < thromboxane’d&idS 733+A
< Hasgith B8 Ho0.2 FXg AIAxe] Ao diste] AALdES vHEll=
protocatechuic acid, methyl caffeate, methyl chlorogenate % luteolin®& ¥ th?”
flavonoid A% % quercetin®] PLAso| th3dte] 73k Aafj&Ads vele, COX-1 A3 &4
2 A& apigenin, luteolin, quercetin®]™, COX-2 As|&A AHEEZ M+ apigenin? luteoli
E3 quercetin, isoquercitrin & luteolin® 78k 5-LO A#|&HL eyt &
<& [-xBa, NF-kB &4 Ao iINOS Y TNF-a A J&FS Fo] IS
3 Baakg o Chlorogenic acide calcineurin® ASIAA n viro %+ in vivo
T 7158 FAANALS Bk #2383t FEE 0| Fangiogenesis, P 2 3
S Basgn? Fe —r%% FA R AEAEo] o, (echaAsAdS HE
BT 225 o] BuOHEE L 100-400 mg/kg(po)el A ¥ 1% modelel A
A8& vehid o, dixoFE prednisolone®ths  OFSHATEY o] QoA
flavonoid A% % ochnaflavone Con AUt LPSE %3 Qlupt 2312 oA3hS wgom ¥ o
AEL ratel] ol dizTel wlgte] 3uWle] Rz ER fFEFRE Ak A% R
saponin’di-<?] loniceroside A+ arachidonic acid ¥ croton oilZ 2417l mouse ?]—r—’o%ﬂ o 5}
o] 7} 34% 2 31% AFS wasrdoh') 2% 70% MeOHY 70% acetone 920
AFbH dke AS w]il tyrosinase, xanthine oxidase @ NOA A& A o] glo] A& = Al
AN 8 Aom nuatdrh' %o FAHE 74 syl luteolino] AMEe] A Ay Ao
A IL-8AAH o2 53 TNF-a 84S A5, o]= MAPK ¥ IkB/NF-kB A& 7]
olgttty Waalgdu* 3 luteoline® FE3F CH27 cell apoptosiss &3k DNAGZ3}
apoptotic body /& FukstH, o]¢} 2 MEZAPHEL apoptotic marker HdHS ¥ =
Sdo] 7)olat= Aoz oARNYn BuEdrt*® Ochnaflavoned LPSZ X3 iNOS
Ash=d ol RAW264.7 M XEo|H NF-kB A4S JAste] ERK1/29] A4S THAaA]7
2 Bustdh'® 3 mouse T FHAT NAAEANAH COX-2 (ICs = 0.6 uM) Y 5-LO
(ICs0 = 6.56 uM) AL AT n Busgn.'” ojs} o] FL3 A Q%9 F28 i
FrEo e SRAAEES ddSEo] dFol HEst, o5 A&7 HE 1 E AT

=2

kingiside, morroniside, secologanoside

ol
-/

ox flo o 12 ¥T o [

O
w0 T %3 e K

J‘np ?{m

5

N
ofo
oo mx go 1o p pft lo ffr ot (o fo

i
o
2o e &
B

02 &2 2 oo T
o Ho oo 2 T
o
o,

ot

¢

o,

Ar o
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A& 70% EtOHIA =5 A|xsti #Eate] d& o5 5] digte] A=RntE TS v A
Alete]l o 2 EFES et = hexane™E s
n—-docosanol (behenyl alcohol), n—tetracosanol (lignoceryl alcohol) % n-eicosanold & & Hj
o] &oldtd o triterpened A&E<l (245 -cycloart—-25-en-3B,24-diolS #8383ttt CHyCloR
o2 HE trilinolein, Ci16-C269 AWAF E£%E, n-hexacosanol? hydrocarbon alcohol,
obtusifoliol, gramisterol, citrostadienol®} Z-& 4a-methyl ergosterol F+=#| 53}, B-sitosterolS
Holate] #Folskitt. w3 bis(2-ethylhexyl)phthalate €]l coniferaldehyde % caffeic acid
docosanoyl ester® E33t9 . EtOAcE I L 742 AZutEaddE whE A A9 triterpene
3}etEE2l pomolic acid, ursolic acid, euscaphic acid, hederagenin, 23-hydroxytormentic acid
= By #oldal, iridoide]l secologanin dimethyl acetal, swerosideE ®#]3}9t}t. o]Qo=

caffeic acid, coniferyl aldehyde 4-0O-glucoside®}, 9a-hydroxypinoresinol, pinoresinol

[o o

ZH¥E long-chain alcohold ¥+

glucoside, (+)-5-demethyl-3-methoxyisolariciresinol, (7R,8RK)-threo-4,7,9,3",9"-pentahydroxy
-3-methoxy-8-0-4"-neolignan #-< lignan Aw5& w8 1932, pinellic acid¢t
9,12,13-trihydroxyoctadeca-10(£),15(2)-dienoic acidZ& polyoxygenated Cig A|HAF A Fo] 3}
FEE 29 flavonoidA &<l linarin? daucosterol® #2] 9213t BuOHE I o2 HEHE=
coniferin®}, iridoid$]l loganin, loganic acid % demethylsecologanols #2 22lslo] Qlso =i
H & 34%F9 JFEES AT Il 3EE 5 lignand w2l (+)-5-demethyl-3-

methoxyisolariciresinol<> *-& #2]d 21& 4ot}
2.2. 92319 AE e 2 Fx2Z2HA

T2sl2HHE Qe dgo]l £8S HAAjste] TLC pattern®] #2 hexaneiw® % CH.Clitdo=zH
Bl n-nonacosane™ n-hexacosanolZ2 hydrocarbon alcohol %  monoacylglycerolAl€<l
monopalmiting  #gst¥g e, EtOAc ®FozZXE  luteolin, luteolin  7-O-glucoside,
flavoyadorinin-B, isoquercitrin, rhoifolin, rutin 52 6&¢] flavonoid 33}, chlorogenic acid,
methyl chlorogenate, 3,5-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid methyl ester, 4,5-
dicaffeoylquinic acid, 4,5-dicaffeoylquinic acid methyl ester?< chlorogenic acid F=A 6=,
7-ketologanin, secologanin dimethyl acetal % (£)-aldosecologanin #< iridoid 4&&%,
protocatechuic acid, caffeic acid, vanillic acid 4-O-B-D—-(6-O-benzoylglucopyranoside) %2
phenylpropanoidAd#% ©]9]o| coumarin’d#<l esculetin, ©]2|o|%= B-sitosterol & ©]2] glucose
H A Q1 daucosterol, dicarboxylic acidAl A|WAke] dF<Ql azelaic acid®} uracil 2 cerebroside
T B35ttt BuOHE8 o 2 5 E]E= sucrose ©]9l9l iridoid A&l epivogeloside®}, chlorogenic
acidg #Elate] sttt et SRR HE F 29F9] EEES E dlsgion, oF
vanillic acid 4-0-B-D-(6-0O-benzoylglucopyranoside)¥= A &0 & #2¥ AEHo|t), wpahr] Al

AF-A ] Exe A HATh
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2.3. AF, 9239 A FEE A=

-

2.3.1. 9%
o A QE g dxRI F A Faea 8% (100 g8 70% EtOH (2 0=
refluxste] A2 23] F&314] 70% EtOH 925 A% 3}3it.
- =71 AAE Qs =71
2

EtOH (1 0)& refluxd}o] 3A] 7

d4% (100 g= 70%

A% a9,

i R
2
o
ok

- 70% EtOH
o] Al B I Al X
7] < '4 = —l’ Eg r ] ext (g)

AR
No. 1| Lonicera japonica s _S_% Merd =48 | &7 16.0

[e)

An
No. 2 Lonicera japonica oFAy | Ak 73_% 2007.8.13 AFH| =7 12.5

(¢}

7_] 1=}
No. 3| Lonicera japonica ok | Ak 73; 2007.8.13 A#| A 38.8

(e}
No. 4| Lonicera japonica kx| =4k | A& |12007.8.15 AF| =7] 17.6
No. 5| Lonicera japonica | %9 | =4 | A& [2007.8.15 AFH| < 39.3
No. 6 Lonicera japonica T | Abs | AEAIE 1| =71 14.0
No. 7 Lonicera japonica T | AbE | kA | E7 17.7
No. 8 Lonicera japonica =4k | 9 | GHAAE =1 | E7 13.2

2.3.2. 23}
- 2k g23E IR B dA " B0 9= 70% EtOH (300 mh)E
refluxdle] 3A17HA 23] 22319 70% EtOH A ~2 A% 319 o)
_ 70% EtOH
o] Al B 3 A X
7] il "] = 4’ 1:5] RNA ] ext (g)
No. 1 Lonicera japonica vAsg (T 2d | A F7H 21.6
No. 2 Lonicera japonica A9 N3E} | A AE obs| AeAE +H 20.6
No. 3 Lonicera japonica vt | S O}(Z-O)T AEA L =3 21.9
. S s+ A | N

No. 4 Lonicera japonica 5 z| AbE A TH 20.7
No. 5| Lonicera japonica nfst | F=| ShE S Al 3 19.0
No. 6| Lonicera japonica 73} | 2HE AN =3 19.5
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1. 323 70% EtOH ex. : 1
2.2 % 70% EtOH ex. : 1

T
3. 3H3HE

2.4.1. A2AFFA AET FE2E R FqFE
g
g

30% (3l & =)

. A2AF 2 asHd Age s3tE 55
A (mg)
HEED A 22}]3‘;‘—@%1] aEsHAT Total H| 3L
rutin 5.57 | 1,003.76 1,009.33
chlorogenic acid 2.30 564.36 566.66
caffeic acid 5.36 | 1,007.51 1,012.87
loniceroside A 2.20 897.78 899,98 AegAt
protocatechuic acid 5.42 958.01 963.43
hyperin 5.49 125.05 130.54 SR
rhoifolin 2.20 466.82 469.02
astragalin 2.30 100.84 103.14 NEI R
lonicerin 5.73 17.92 23.65 AT
luteolin 5.45 218.37 223.82
loganin 12.37 725.01 737.38
ochnaflavone 3.80 242.41 246.21 AeAT
quercetin 5.40 156.08 161.48
diosmetin 2.40 - 2.40 AATt
diosmetin 7- O-glucoside - 93.03 93.03 eyl
caffeic acid methyl ester 6.02 142.43 148.45
Isoquercitrin 2.40 197.73 200.13
chrysin 2.30 971.32 973.62 AT+
a-hederin 2.10 123.66 125.76 AT
luteolin 7-O-glucoside 12.55 118.94 131.49
B-sitosterol - 30.21 30.21
daucosterol - 80.58 80.58
coniferin 2.69 6.51 9.20
loganic acid 1.74 - 1.74
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2.4

B~ W DN

2.4.3. DNA #249] 23t 3FA T8 ATE AFIT AAE 5=

(A%)
27 (mg)

e xmgimm a5EAF|  Total Sk
secologanin dimethyl acetal 4.14 - 4.14
vogeloside 1.50 1.50 A e e+
pinoresinol glucoside 0.56 - 0.56
3,5-dicaffeoylquinic acid 11.38 16.55 27.93
methyl 3,5-dicaffeoylquinate 11.43 86.27 97.70
centauroside 0.54 29.03 29.57
linarin 0.55 - 0.55
sweroside 6.40 7.38 13.78
demethylsecologanol 1.1 - 1.1
azelaic acid - 16.0 16.0
hederagenin - 10.0 10.0
ursolic acid - 10.0 10.0

2. 58 AT FEE L IHE
=23} 70% EtOH ex. : 10.0 g
ol% 70% EtOH ex. : 10.0 g
71 23904 AxF QlE 8F, 523 65 70% EtOH~ 7+ 1 g (X 2) 4.
stet= 1 29F (7] & FF)

Q&
71944 & 84y A A AFZF (2)
. L
1 |Lonicera japonica Thunb. =k B3 A FF = 102.9
[e)
An
2 |Lonicera japonica Thunb.| kA | =4k 73_% 2007.8.13 AF | =7] 31.2
o
7:] )=]
3 |Lonicera japonica Thunb.| oFA | =4k 73; 2007.8.13 A3 ] 50.0
(]
4 |Lonicera japonica Thunb.|2FZd| =4 | A& 2007.8.15 AF | =7] 106.2
5 |Lonicera japonica Thunb.|2kxd| =4 | AL 2007.8.15 A= ol 105.0
6 |Lonicera japonica Thunb. = | Abs YA 3 =7 100.1
7 |Lonicera japonica Thunb. o | s ot A =4 =7 101.5
8 |Lonicera japonica Thunb. S R A 3 =7 10.5

|
(0]
|
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A3 FEATNLEIA L HF AT A}

ol% o 2 X E| long-chain alcohol’dEE2l n-eicosanol (Cso), n-docosanol (Czs), n—-tetracosanol
(C2a) B n-hexacosanol (Coe)¥, Ci6-Co62 AAFS E3E FE= 83832, polyoxygenated
Cis Agat Adel g3EE520 pinellic acid®t 9,12,13-trihydroxyoctadeca-10(£),15(2)~dienoic
acid, 629 triterpeneA A<l (245)-cycloart—-25-en-38,24-diol, pomolic acid, ursolic acid,
euscaphic acid, hederagenin, 23-hydroxytormentic acid, 4a-methyl ergosterol FEAES]
obtusifoliol, gramisterol % citrostadienol, B-sitosterol ¥ ©¢]2] #lEA|Q] daucosterol, 5%
phenylpropanoidd 52 caffeic acid, coniferin, coniferaldehyde, caffeic acid docosanoyl ester
2 coniferylaldehyde 4-0O-glucoside, 559 iridoid AE7<¢] loganin, loganic acid, secologanin
dimethyl acetal, sweroside % demethylsecologanol, 4%9°] lignan A&E% 9a-hydroxy
pinoresinol, pinoresinol glucoside, (+)-5-demethyl-3-methoxyisolariciresinol, (728K -threo—
4,7,9,3,9"-pentahydroxy—-3-methoxy—-8- O-4"-neolignan, flavonoid?l linarin, 7]E} trilinolein,
bis(2-ethylhexylphthalate & % 34F° IIF=5+= w8 EeReH, o]F lignand#<l

232 BB p-nonacosaned® n-hexacosanol?Z2 hydrocarbon alcohol ¥ monoglyceride Al € ¢l
monopalmitin, flavonoid A%<l  luteolin, luteolin 7-O-glucoside, flavoyadorinin—B,
isoquercitrin, rhoifolin, rutin %9 %, chlorogenic acid, methyl chlorogenate,
3,5—dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid methyl ester, 4,5-dicaffeoylquinic acid,
4,5-dicaffeoylquinic acid methyl ester#-> chlorogenic acid %% 6%, 7-ketologanin,
secologanin dimethyl acetal, (E)-aldosecologanin, epivogeloside?& iridoid A& 4=, caffeic
acid, vanillic acid 4-0-B-D-(6-O-benzoylglucopyranoside) 5 2% phenylpropanoidd&E
coumarin’d<¢l esculetin, ©]9]9l% protocatechuic acid, B-sitosterol, daucosterol, dicarboxylic

acidA] A Hake]l A=<l azelaic acid®} uracil, cerebroside @ sucrose 5 & 29%9 IFJEES

2y el om, o]F vanillic acid 4-O0-B-D-(6-O-benzoylglucopyranoside)= & o2 Eg
H AEFo|t} (Table 1, 2 #Z).

Table 1. Q5o R HE Rl 338 ==

No. Compound name 123 % (mg) | 2433 % (mg) | 2% (mg)
] hydrocarbon alcohol ~ 3 3
(docosanol + tetracosanol)
5 hydrocarbon alcohol (docosanol + ~ 4 4
tetracosanol + eicosanol)
3 | 24(S)-cycloart-25-en-3f3,24-diol - 5 5
4 | trilinolein 20 - 20
5 | n—hexacosanol 210 2 212
6 | obtusifoliol 2 - 2
7 | gramisterol 2 - 2
8 | citrostadienol 3 - 3
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9 | B-sitosterol 1,124 2 1,126
10 | DOP[bis(2-ethylhexyl)phthalate] 30 - 30
11 | fatty acids 40 6 46
12 | conferaldehyde 10 10
13 | caffeic acid docosanoyl ester - 13 13
14 | pomolic acid 8 - 8
15 | ursolic acid 20 - 20
16 | 9a—hydroxypinoresinol - 5 5
17 | euscaphic acid 10 - 10
18 | hederagenin 10 - 10
19 | secologanin dimethyl acetal 36 220 256
20 | daucosterol 56 42 98
21 | 23-hydroxytormentic acid 16 - 16
22 | caffeic acid - 7 7
93 9,12,13—trihyc'1rox?/octa'deca— _ 17 17
10(£),15(2)—dienoic acid
24 | pinellic acid - 10 10
95 7,8=threo—4,7,9,3',9'-pentahydroxy ~ 9 9
-3-methoxy—-8-0-4'-neolignan
96 .5—derT1e.thX.yl—3—methoxy ~ 9 5
isolariciresinol
27 | pinoresinol 4-0O-glucoside - 105 105
28 | sweroside - 1,232 1,232
29 | conferylaldehyde 4-O-glucoside - 4 4
30| linarin - 2 2
31| coniferin - 120 120
32 | loganin 1,210 5,316 6,526
33| loganic acid - 304 304
34 | demethylsecologanol - 2 2
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Table 2. &=3t2HE 23 3ehe 55
No. Compound name 1P % (mg) | 23P 3% (mg) | =% (mg)
1 | n—nonacosane - 44 44
2 | n—hexacosanol 10 70 80
3 | monopalmitin - 10 10
4 | B-sitosterol 42 20 62
5 | daucosterol 175 2,978 3,153
6 | luteolin 128 47 175
7 | esculetin - 2 2
8 | protocatechuic acid 10 - 10
9 | azelaic acid 7 - 7
10| caffeic acid 5 - 5
11| flavoyadorinin—B - 16 16
12 | 4,5-dicaffeoylquinic acid 3 - 3
13 | cerebroside - 3 3
14 iit—hc;cifsf;orquumlc acid A B 4
15 vanilic acid 4-O0-B8-D- . _ - 7
(6-benzoylglucopyranoside)
16 | 7-ketologanin - 3 3
17 | secologanin dimethyl acetal - 118 118
18 | uracil - 6 6
19 | luteolin 7-0O-glucoside 183 434 617
20 | rutin - 10 10
01 3,5-dicaffeoylquinic acid ~ 1899 1.899
methyl ester
22 | methyl chlorogenate - 16 16
23 | isoquercitrin - 19 19
24 | 3,5—dicaffeoylquinic acid - 513 513
25 | rhoifolin 2 1 3
26 | centauroside - 70 70
27 | sucrose - 1,068 1,068
28 | epivogeloside - 3 3
29 | chlorogenic acid - 400 400
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Table 3. A ZEA =2 KFDAd #|&3 33E 2=

T AH 3lEkE AR | 2o T odH 5lEhL A | ==

No.| 2159 AT 3= (ng) | (%) a3k A gAdE stEd (ng) | (%)

1 | loganin 3,100] 99.9 | chlorogenic acid 3,030/ 99.9

2 | sweroside 630] 99.5 | luteolin 7-O-glucoside 340/ 95.8

3 | loganic acid 200| 99.1 ig;h‘gfaefifgflqmmc acid 360| 90.5

4 | coniferin 120} 97.5 | 3,5-dicaffeoylquinic acid 5001 99.9

5 | linarin 120} 92.5 | caffeic acid methyl ester 210]99.8

6 | luteolin 100} 96.6 | caffeic acid 1,020]99.9

7 | caffeic acid 1,0501] 99.9 | centauroside 151 94.9

8 | coniferylaldehyde 1051 99.9 | isoquercitrin 440]92.4

9 | pinoresinol 4-0O-glucoside 351 97.6 | rutin 1,080]92.1

10 | secologanin dimethyl acetal| 150|95.3 | sweroside 300]99.5
52319} ¢lEo] 3-{F flavonoid, iridoid Z#]3 phenolic compoundZ ekdEol Tzl &y,
EAHS e, H A9 Fo tidl H7EE A validation parameterES A A AT AlFd FE
93 gl Fessh A% Yopne] FAUAE Al tpd AmvhEey] zAstlA BYYLe
g /12A8S SEAAT o wgoR TEA B4 44 ¥ AFRAM AR Ak F
o3lo] 79, chlorogenic acid, sweroside, luteolin 7-O-glucoside, 3,5-dicaffeoylquinic acid L&
L (E)-aldosecologanin & AXZ =4 55 A8stlon, AxEdo gk HA o £4x1& A st
). T3S specificity, linearity (correlation coefficient = 0.994), range (1 ~ 20, 4 ~ 30 wg/ml),

detection limit (0.02 ~ 0.09 pg/ml), quantitation limit (0.07 ~ 0.27 pg/ml), accuracy (recovery
ratio > 97%), precision (RSD 0.05 ~ 1.95%), reproducibility, robustness, stabilitys EA|EA %A
712 98 validation® AW 20S FE]How AT GEE RAWS Edlo] AFe FEH
I e w9 21F9] gt @AY TS vudAselon, iy BAS Fa FAEEA,
TR, EEA A AR s Ads ATHeRE Fsdit

2159 7 coniferin, loganic acid, demethylsecologanol, sweroside 71231 loganing A Z &2 5%
S Ageglon, AxEde g HAe BHRUES AT TS specificity, linearity
(correlation coefficient = 0.998), range (1 ~ 20, ge/ml). detection limit (0.25 ~ 1.09 ue/ml).
quantitation limit (0.75 ~ 3.32 pg/ml), accuracy (recovery ratio > 99.39%), precision (RSD 0.14

~ 3.28%), reproducibility, robustness, stabilitys SAIEAZA H71E $3F validatione] AWk =4

= FgHoE AT FHE FAHES Foto] Aol FEHl e Il - 9 24F9] dEY &
AE S vaEAsion, dY #4S 3 FAEEA, ol1EA, EEA 29a FoA8wEA
o AFE ATHoE Fsint

MabE AA W AeERAM O Auk validation parameterse] AL Edlo] AxHom AZEal o
o AA AET 538 Qs AR digte] AHEFoRA O HEAS JFEiT

Ao AREH-97F V|25 E 7] 2 dog wAH w Q1Ee] 7] 2 8, o E F7]d g3F
of 717 gEde] Y-S vl skl

_22_



A4 SEATNEGA Y 7Ey nF ) A2

59+ (Lonicera japonica Thunberg)®] &715 A% 5 (WL, 25 F23 (&#ib)ta o
ol A AREE I e FAEA, 20079 129 28Y A FaE g@ulserd 9Tl e 2l
Gz Eed e 9 u7] AFE £S5 323} (Lonicera Flower, Lonicerae Flos, 4#R(b),
TYFEe o " ygHA Z7]E 215 (Lonicera Leaf and Stem, Lonicerae Folium et Caulis, #
Jo= tAEe]l 2Ael Utk A% L Feshel ARATFE 90MH) ZUPE AT A2l
o ‘3%% sl —cﬂﬂ‘ﬂ 9\)\ ol AEES IFE o= oiEsd flavonoid, iridoid,

9 71t phenold SHEEZ B 4 st w@ AbAe) olF AR $49TF 2
B}E W R FAFBH) B AT FF
alcohol2 HISAEHC] ¥l Ut ol&

n—-docosanol (Cs2) 2 n-tetracosanol (Coy)

540

3L glt}. ¢1% 9] hexane® &S long-chain
o] GC/MSE A A3}l n-eicosanol (Czo)
3182 39 'H-NMR spectrum< R I

////, 1,
“

HO HO

"""’///
(24.5)-Cycloart-25-en-33,24—-diol (3) Obtusifoliol (6)

Aggder oz yehteE 2719 doublet signalsel YERGI e 3e: Hol
cycloartane Al€ 9] triterpeneyS &Ath. oo = 5719 singlet CHs signal®} 3}4}9] secondary
CHjs signal®] YWEFYY,| tertiary CHs signal 5 A& (6 1.72)°] 4 YElY+= CHj signal 2 2719
exomethylene signalEo] 22 § 4.84, 4.92°] A4 broad singlet signal® YE}I Q&= Zo=E H
o} isopropenyl group?] A& FAZT F AJUTE TS § 3.2894 HEPF A< H-3 (dd, J = 4.5,
11.1 Hz)¢} = 39 allylic oxymethine proton®] § 4.02 (t, J = 6.6 Hz)olAd YeElyi &S
ookrh ool A PC-NMROIAE 45 4 Atk Side chainel EAdtE  allylic
oxymethine carbon % 3% B9 BC-NMR data’} 245 configurationS Z'= model compound
g} At 3FE 3L (24.9-cycloart-25-en-3B,24-diolZ ARG} Q1F ] CHCly
Fo Al €2 hexacosanol (5) 9ol 33E 4= 2543 o] EASE long-chain A|¥Ale] A3jtE o
I= acylglyceroli 243104‘1} E3] glycerol F%9¢ "C-NMR chemical shiftgto] § 62.1 (2C)3}
68.9914 YEel}a A= HER Hol triacylglycerolo] ™, A|WAHE linoleic acid”’} esterZ g3)al
A+ trilinolein ?:]T% —%X 3t tF. FABMSOlA = EA A Sl fragment ionE°] m/z 600, 263 Sol A
Ueh}a gl oz o2 st 3= 6, 7 2 82 ergostadienel @ 77} 1 ppm -t

o
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—\ 263 O
600 O 5 —
616 1 18
o 9 12

Fig. 1. Key FABMS fragmentation of trilinolein (4)

oA uehtal 9= secondary CHzol EAstal Sl ZS=E Hol 4a-CHs ergostaneZ]?l
obtusifoliol (6), gramisterol (7) @ citrostadienol (8)°> & AA3}Ac}. 33E 9= B-sitosterol®]
il 102 dioctylphthalate (DOP),*” 11 A4k E£3E2 methylationAl# GC/MS3 23}
lignoceric acid’7} FAEYE LUt 3gE 12 ABX type?l splitting patterno] el skt
9] OCHs signal® trans olefinic proton¢] Z+ZF § 7.58 (d, J = 15.6 Hz)¥ 6.65 (dd, J = 7.8,
15.6 Hz)oll A YetyH, aldehyde H7} 6 9.57 (d, J = 7.8 Hz)ollA YEl}+= A& Ho} coniferaldehyde

o

/
///// ",
7,

HO

Gramisterol (7) Citrostadienol (8)

(122 #lepder ™™ 3% 13 H&F S phenylpropanoiddl] #|@38E  signals ¢l

long-chain alcohol® FAHEH+= EA A signalEo] eyl = Ao R Hol caffeic acidy] A

WAt esterd S FASUTH ol alkalid A A D& GFS GC/MSE g1 A3 &2l CigtH

Cos7FA 9] n-alkanolES &1t 0™ o]F Cull n-docosanole] FAEOE glg uwe} 132

docosanoyl caffeate® AAEAE 5 13t 14, 15, 17, 18 ¥ 21S B 5 triterpene AGe =

2 A9l spectral dataES YeE L o 3}stE 155 ursolic acid, 182 hederagenin®d<S HvlE
olstith. 33tE 14% 159 wi$ A8y}, H-18 ©] § 3.05914] broad singlet® vebvbar iz,

EIMS°1]/\1¢ ursolic acid (15)9] A<l 456 amuX.t}t 16 dalton°o] © %2 472 amuelA YEY
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9
o CHO
7 8
o~ " " &

H;CO

HO

Bis(2-ethylhexyl)phthalate (DOP, 10) Coniferaldehyde (12)

n=10,12, 14, 16, 18

Caffeic acid docosanoyl ester (13) Caffeic acid (22)

I A= Ao =E Hol pomolic acid (14)2 A4S 4 A3k 33HE 175 pomolic acid?t 22 19a
-hydroxyursolic acidZ|€ 9] s}5t=ol ExgFo] 31§E 14Xt} 16 dalton®] © AW A/B ring%
o 2719l OH7} €A3+= AL Z o]59 oxygenated methine protonE°] 242 § 3.75 (d, J = 2.4
Hz)¢} 4.29 (ddd, J = 2.7, 4.2, 11.6 Hz) oA YeElYZ Y= Aoz HWol 2a,3a-dihydroxy group
o] EAFL & = 9l o] C-NMR datacl# § 66.13} 79.3°14 signalEe] JeE}Es 835
172 euscaphic acid® A8tk 3t8= 21% 144 173 22 19a-hydroxyursane A€ el™ 2a,
3B,23-trihydroxy group®] <A&S EIMS % NMR data® & F glor=z 23-hydroxy
tormentic acid® A3t 32 202 B-sitosterol glucoside (daucosterol)@ 2HQl&}glar
313E 22% 33 E 137 'H-NMRAA A=A FEo] A HASIH, EIMSA Fxpo]< [M]' o]
m/z 180004 ZakAl Jehdar gl Ao & Kol caffeic acid2 AAQsth 3gE 24% 3719 OH
¢F [6n 3.40; 6c 75.1, &u 3.90; 6c 76.1, &n 4.04; 6c 71.8] 3hute] o]FZAF [6u 5.65 (lH dd, J

= 5.0, 15.6 Hz; &¢ 136.5), &u 5.72 (1H, dd, J = 5.0, 15.6 Hz, §¢c 130.8] o] &A=
2 AT 4 Aen, ool HMBC spectrume HW Fig. 2 o9} o] o]FAYS TR o
F &7 2 [-CH;-CH(OH)-CH=CH-CH(OH)-CH(OH)-CHz- & <13 + glow, o|F A7 <ShoflA
AF3uke}l o] olefinic protonsel J 3k (15.6 H2) S 2 frans (B)YS &ut). o]} e FEI X
= ©]9] methyl ester& TMSZ trimethylsilylationAlA €2 FE=A¢ EIMS spectrumo A% &<l
& 4 QAATE = Fig. 3olA¢F o] TMSI groups 7H 7 BFAZAF Abolol A oA m/z 173
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OH

HOlle

HOIlne

7,
Z

“CH,R,

d ‘s ”, ////

Pomolic acid (14) Ri=Rs= H Ro= OH Euscaphic acid (17)
Ursolic acid (15) Ri=R.=Rs= H
23-Hydroxytormentic acid (21) Ri=Rs=Rs= OH

OH

9 13
HOOC N

OH OH

9,12,13-Trihydroxyoctadeca-10(£),15(2)-dienoic acid (23)

OH

Pinellic acid (24)

HOOC &

OH OH

Fig. 2. Key HMBC correlations of pinellic acid (24)



3} 387904 fragment ions°] Yel}al 9o Z Cig AHAEY 12, 13-vicinal diTMSiely o]=4
o] 9JA= Cieolal, ® &b OHE m/z 259 o] YEHal = Zo& Hol Cooll #1%|8}

S5 gt} 2 = FeE 24% 912,13-trihydroxy-10(£)-octadecenoic acid & 249t
oxygenated carbon®| stereochemistryS AA3s}7] 18t A=A A W8} (Pinellia ternata)®
A E2]3F pinellic acid9}®™ A3z 3132 24 pinellic acid [9(9),12(5),13(S)-trihydroxy-

H
so

o
-

10(£)-octadecenoic acid]Z ZAAsIH oW, o] EAE AT (Bupleurum falcatum)Z2F-EH %= 2 H
OTMS OTMS
v—\)\wA//K/\/WCOOCH3
- m/z 259

m/z 387
m/z 171 OTMS

OTMS OTMS
/\/\)\ Y\/ J\/\/\/\/COOCH3
<—/ m/z 259
m/z 387
m/z 173 OTMS

Fig. 3. Key EIMS fragmentation of methyl trimethylsilyl 9,12,13-trihydroxyoctadeca-
10(E),15(2)-dienoate (23, upper part) and methyl trimethylsilyl pinellate (24,
lower part)

w8 wp Qb BeE 23% 249 vj9- A spectrumS AA Bl = FABMSO|A] Ex}o]
0] pinellic acid®.t} 2 amu A< m/Zz 32894 Ve, NMR spectrumol A pinellic acidell &
I3F= signals o9l T sl o] FAS (¢ 71218 signalEe] [6y 5.45 (2H, m); 8¢ 126.4,
134.3]1 Yl 9 Aoerzx FetE 238 912,13-trihydroxyoctadeca—10(E), X()-diene <& 4
sk = AT 3EHE 2497 0] 239 methyl trisilylate =49 EIMS spectrum= EW pinellic
acid (24)9}7Fo] Cio-Cizoll A #EAAA AAE fragment ions°] m/z 171 (100%)3} 38714 L}E}
Ue Aoz oFA%e o-3 YA =4S FA4F 5 YA =F, allylic C-17¢ C
chemical shiftgke]l 6 21.601A4 YEYaL = oz Hol o]Fdde C-159] YAst s &
P} 8360 olafo] Axzs  Edsle] FFE 239 FEFRE 9,12,13-trihydroxyoctadeca-
10(E),15(2)-dienoic acid® AAT 4 AUt} C-9, 12, 13 A9 absolute configurations Z2A
a7] flstel ¥ AP A 9512513 S-trihydroxyoctadeca-10(£),15(2)~dienoic acid?l fulgidic
acid®¢} 95,12R13S-trihydroxyoctadeca-10(£),15(2)~dienoic acid®l malyngic acid®7} ®ig
b lont ool o] Hlule Erbssielth EEE 32% SlEo AvTs FAEReR #H dex
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iridoid A %-9] loganin®?o2 AA3 4 glodon 32 33L loganing FHFEA d o7} A
9] dx3} EAFEFo] loganin Bt 14 amu A 2™ NMRelA COOCH; ™4l [8y 3.68; &¢ 169.5,
51.51¢l COOHell 71918+ signal [6c 170.9]15¢] YER}I gl 202 Mo} loganic acid™ = AA

COOR
COOCH;
H3CO -
6 >~
7 5 ¥
ocH, &2 ., o
o (7
10 0
O
HO
4
OH
HO'Ho
Loganin (32) R= CHjs Secologanin dimethyl acetal (19)

Loganic acid (83) R=H

sttt detE 19, 28 ¥ 34+ E3434 dataE o] secologanin type? EAEo] yYElYI = A
o2 Hol o] AEY iridoid AEELS FAHAY 7 AATh 3FE 19+ acetaldd 7]|Q1st= 544
signals [6n 4.48; &c 104.5] 2 OCHj; signals [6n 3.28, 3.29: &c 52.6, 53.9]°] YElx Q=

Ao Hol secologanin® EaaEZ dE A3 )= secologanin dimethyl acetal’’Z AA31%]

. 3}3FE 28< lactone ringdl 7|98 &4band”’t 1691 cm ' 2 §c 168.5 ppmolA] UE}FIL
g Ao @ Mol sweroside® AL AA AAT = YAUrh FFE 34 ExAo] CigHuOp o2
secologanin®} FAFstY g LS 7]¢038E= signal©] 6¢ 61.0 [6y 3.55]e04 Yetva 911, f-24k

CH,OH COOH
HO o
O
HO
OH o
HO o HO'ho
Sweroside (28) Demethylsecologanol (34)
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(COOH)®l 7]9131= signale H.o]#] ¢koi} t}2 carbon chemical shiftgte] demethysecologanol™
o] aAY A= AoeF Bol demethylsecologanolo.® ZAAsIH T 31E 278 phenoldd vl

AZ G glucose®] I aglycone A& Al furofuran lignan?! pinoresinol®’™e]S okgkt}. wle}A

OCH,
OH
o) SN
HO . 6 HOm,
HO OH
HO H,co” 3
HO
OCH,
Pinoresinol glucoside (27) 9a-Hydroxypinoresinol (16)
832 27 pinoresinol glucoside™Z A4 ) 32 16 27019 vanillyl group®] E#13}H,

8§ 5.47[8c 103.5]°914 hemiacetal®] EZA A2l signalo] L}E}L}I’_ EIMSAA [M - H.,O0l"°l m/z
356904 Yety™ o]elox= H3FAQ furofuran lignan®] EAZA<Q fragment ionE°l m/Zz 163,
152, 151 SollA ZatA Jehda Qs Ao @ Hol pinoresinole] C-99 OH7|7F Agts o} gl
Aoz =A% 4 g9t webd 3] 9a-pinoresinol V3 A H A o7 w|mshyl Ax sz 3}
35 162 9a-pinoresinol® ZAATIA T} 313tE 25% 2719 phenyl propanol®] etherZ2&3stal )
+ neolignanZl 3gEZ FAEJY. F A guaiacylglycerol®}  3,4-dihydroxyhydro
cinnamyl alcohol®] 8-0-4" ether@HZ ZAgs1 ASS Fig. 49 HMBC ¢ Fig. 59 NOESY
spectrums d|Aste] THE = AN, § 4.89914 H-79] J ko] 6.3 Hz9 doublet® e}l

A
AZi‘ CH,OH

7,8=threo-4,7,9,3",9"-Pentahydroxy-3- Fig. 4. Key HMBC correlations of 25
methoxy—8-0-4"-neolignan (25)
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Fig. 5. Key NOEs observed for 25 (+)-5-Demethyl-3-methoxy—

isolariciresinol (26)

NO B2 threo typedS &dth. uwebx  33HE 25 threo-4,7,9,37,9 -pentahydroxy-3-
methoxy-8-0-4"-neolignan® = ¢on, Adimix= o] 3}E9 CD  spectrume] 234
(-10,692), 283 (-1,050) nm ©lA negative Cotton effect® JEIWEE 7R8R & A3t
ojate] AxE E3ele] I E 25 (TR8R)-threo-4,7,9,3",9 -pentahydroxy—-3-methoxy-
8-0-4"-neolignan®. 2 ZAA3}T}. o] B8 F&H5AER L. gracilipes var. glandulosa®l <14
A FEE e naw w9t 8§38 269 EA4Ee 1 EIMSE 48] CyllauOr
L dgron o= C-NMReA 187H¢] carbon signal®} 270¢] OCHj; (6n 3.36, 3.74)°l 71418}
= signalEe] YEYY, o]F 12719 ®AE 2719 aromatic  ringel]l 7]Qd3dta, 2719
hydroxymethyl [6y 3.42, 3.54, §c 67.0; 6y 3.46, 6c 64.5] <] 3l}e] CH,, 370 CHel 7121&}
= signalge°] A5t A= ZALE HO} aryltetralin type lignanl & FAHEHQow o] AL 3}
g% FoA & L#l7 isolarciresinol @ lyoniresinol®™¥ w$- GAMES Felalglth. mEsl
"H-NMReI A 1,2,3,4,5- 2 1,3,4-substituted aromatic ring®] Z£A38}# o] Scheme 1] #|A 8k
vho} Zro] EIMSOA] o] Aol EAAQ fragment ion®] € 270 benzylic ionE°] Z}Z} m/z 153

HO

HO OCH,

Fig. 6. Key HMBC correlations of 26 Fig. 7. Key NOEs observed for 26
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HO. "

on HO.

OH
HO OH

HO
OCH, ‘ — OCH;4
OCH; C ocn
3
OH

OH

m/z 376 m/z 358

!

HO
HO
-
+
* HO'
HO
OCH;
OCHs O

OH

HO. CH,"
O O m/z 327
HO

OCHj

OCHj

m/z 203

Scheme 1. Key fragmentation of 26

137914 Uehta gl Aemw #eld = Ak Fig. 60 UEbd niel el o] 33HEe
HMBC spectrum= %3} 3-methoxy-4,5-dihydroxy % 3-methoxy-4-hydroxy typed aryl
groupS 7FA1 gL s 4 gt T3 Mz QA= 3701e] methine proton (H-7"3}
H-8", H-83 H-8) Atele] Al #jx= o] Aol J gk (5.2 Hz) B Wi @ (26 Hz, 15
Hz) & 58} trans,trans-configuration ¢<& <13 = 9lglom 259 o] Fig. 7¢] Jehdl nps}
o] NOESY spectrumol] 9J3todq = &Rlat 4= QIAr}t. g3tE 269 Aulwjx= CD spectrum=
Edlel A4S 4+ AdAth = negative (=) B-absorption®] e} Qlomg C-7'E S9UL A9k
T} 106107 o) o] Anp=s 2F5le] 33E 262 (+)-5-demethyl-3-methoxy-isolariciresinol & 2
garglom a7 Bad v gl AEdYde 43tk shgtE 299 302 coniferaldehyde (12) W
caffeic acid (22)¢} w9 A £338H4] SAS Yetar 9lem glucose?t AZ§stal = WA=
olt}. 3H5HE 29% aldehyde”]7F £A418HS "H-NMRelA EA# o2 § 9.61 (d, /= 7.8 Hz)olA 1}
Efibs signalz #H91e 4= 9lew, 6 3.90004 el shte] OCHs signalo]l £A18hs Aoz H

o} coniferylaldehyde 4-0O-glucoside®™ 1S <rgron 308 299+ w9 $AMSL CHO Al
CH:OH [6n 4.20; &¢c 63.817F EAgS AT 5 o] A=A A AT + 9l
9

1

coniferin®® o & AAsic). 33

3 A A flavonoide] spectral datas< A|As+1
9 (glucose, rhamnose)o] EA3t= AL <l A

[e]
g 4= 9o 2 =E flavonoid glycoside® F4 3} ).



=

OCH,

HO

HO HO

Coniferyl aldehyde 4-O-glucoside (29) Linarin (30)
R= CHO
Coniferin (31) R= CH.OH

NMR data®l A flavone =745 WL dhe] OCHs signale] C-47° EAlgts 2oz Hol
aglycon2 apigenin 4°-O-methyl ether® ZA#3}t}. b d2 rhamnose®| L glucose] C-67}
66.3 ppmol A eI} ARFolEstn gorE w8 rutinoseo]W, NaOAcE 718t UVE =A3}
S-S W YER= band II7F 268 nmellA WYERY MeOHolA] A2 k@t W37 §gloT =2 rutinoses
apigenin 4°-O-methyl ether®] C-7 ¢ AF=o] &S w3l webr 33 302 linarin®
o= ARt o] AdE TSI JAFEoRTE 4 34F9] FEES 159 flavonoid, 5
Z9] phenylpropanoid, 4%9] lignan, 6Z9 triterpenoid, 5%¢] steroid, 459 iridoid, 3¢ #|4
AE 2 e 6FerE BRE 5 oew, oF 21EZQl  (+)-5-demethyl-3-methoxy-
isolariciresinolS ¥ 38l  pg-eicosanol (C20), n—docosanol (Cs2), n—tetracosanol (Cay),
n-hexacosanol (Cg), pinellic acid, 9,12,13-trihydroxyoctadeca-10(£&),15(2)-dienoic acid,
(249 -cycloart-25-en—-33,24-diol, pomolic acid, ursolic acid, euscaphic acid, hederagenin,
23-hydroxytormentic acid, obtusifoliol, gramisterol, citrostadienol, B-sitosterol, daucosterol,
coniferin, coniferaldehyde, caffeic acid docosanoyl ester, coniferyl aldehyde 4-0O-glucoside,
loganic acid, demethylsecologanol, 9a-hydroxypinoresinol, pinoresinol 4-0O-glucoside,
(TR8R)-threo-4,7,9,3”,9"-pentahydroxy—-3—-methoxy—-8—- 0-4"-neolignan, linarin, trilinolein %!
bis(2-ethylhexyl)phthalate 52 QF o 2REH HSo7 EdFH IJFEEAS LUt

=239 hexane ¥ CHyCly w82 TLC pattern©] s dst2= CH.Cly &8 S chromatography & WHE
2 A8t 3letE 18 p-alkane €1 n—nonacosanel &, 3% 2+ ¢lEo|A g% p-hexacosanol?
S gt} 3 s 38 edE o2 RE 223 trilinolein® FAFSF acylglycerol® NMR €8] monoacyl
glycerol2 391319 2™, palmitic acid’} esterdd3l1 & monopalmitin® oz 31519}
EtOAcE & o 2 1 B-sitosterol (4) & 0]9] glucoside?! daucosterol (5)& &7 &¢lstgion 33
B 62 AEA &3 BeEE flavoned #9l luteolin” 1S Belstgion], 32 72 5 6.17 I
7.77°14 Z+Z} doublet (/= 9.4 Hz)Z YER= A 221 coumarin® H-3 2 49] signalE©] WERH,
27019] aromatic protons©°] Z}7} singlet® YER} T 908 2 esculetin®® oz AR 4= o). 83t

E 82 simple phenolic acid¢! protocatechuic acid (8)°Y ¢1& <rgron 33E 9= BC-NMRe|A
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§ 26.0, 30.1, 34.9 @ 177.7904 signalEo°] Y} 9o}, EIMSHAE m/Zz 171 [M - OH]" ]
ez 9= Ao rHol B4 R FAE diacid® FAsIPgorm EA XA AF azelaic acid
O™ = A4

OH

3 HOOC/\/\/\/\COOH

OH

Monopalmitin (3) Azelaic acid (9)

M G\
Ho— =

Luteolin (6) Esculetin (7)

COOH
OH
OH
Protocatechuic acid (8) Caffeic acid (10)

3¢ E 102 caffeic acid®2 AA3AY. FE 112 flavonoid @A ek-go| A Aol 269 (4.30)
¢} 335 (4.30) nmolAl Z+ZF band 1I¢} Io] YElUY= Z o2 Ho} flavone glycoside® F4 = At}
NaOAcE 718l =A389 S W= MeOHE N Z+HE spectrumS YEMH 2 goe=2=2 C-7o= OH
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= }a, 5-OH7} &A43t= Ao = 3kelFAr). 1H NMRE E® § 387‘4 3.90914 27829 OCHjz J/}
C—5, 7, 37 R 47 A&l =S @

doublet & YWEIL 9502 glucoses B AF s 9\193 ottt FABMSOﬂ’ﬂ m/z 4999Jr 477
oA Ztz [M + Nal"¢} [M + HI"e] Yephar, EIMSOIA aglyconoll #l@ats o]0 m/z 314004
base peak® WEMII ¢om rDARE ] 93 [A; + HI'Z [Bo]™, [B1]T 59 fragment ionE°]
ZtZt m/z 167, 151 3t 148914 yeha o=z A, B ringell Zt2t afvbe] OCH; groupe] &A%
S gt PC-NMR data® s)Xstel o] 3g& 112 54 -dihydroxy-7,3 ~dimethoxyflavone
4 -glucoside 9 flavoyadorinin-B***¥-& 3telstqit). 813% 19, 20, 23 2 25% flavonoid B &4

e}
OH (0]
OH

HN ‘

PN

Flavoyadorinin—-B (11) Uracil (18)

N
H

=.0]

tlo

ek} 3etE 19+ 254, 349 nmellA 242 band 11 % [o] YEYEZE flavone &4 Y
9o ™, shift reagentd] 93 FFWMlcEo WH3lE AESY C-5, 37, 47 Yx9 2 OHZ}
S odokth, FABMSAA m/z 449904 [M + H]™ 9} glucose’} @A AAE [((M + H) -
Do

e+t

3
<A
162170 m/z 2874 velya Q. weba] o] 33HEL2 luteolin 7-O-glucoside
o™, NMR dataZ% o]& &35} t}. 3tstE 256% 268, 338 nmollAl 227} band I 2 Io] YEL}
22 flavone =29L FA39 o shift reagentel] &3 FFmlcEo WMIlE AEso C-5, 47
AHel F2l OH7F E=AES Ad3krh. FABMSOIA m/Zz 6019 579914 Z+7F [M + Nal® ¢ [M +
Hl"o] Yelar, m/z 27114 rhamnose % glucose’} @A AA"E [(M + H) - 146 -
1621 0] YEtz glt;. PC-NMR spectrumS B 2ehdo] 7]Q18k= rhamnose signal S9¢] ZHz}
§ 101.0 (C-1), 71.4 (C-2), 72.2 (C-3), 74.0 (C-4), 70.0 (C-5), 18.3 (C-6)°lA iEl}H,
glucose® & F3t= signalE©e] § 99.8 (C-1), 79.1 (C-2), 78.3 (C-3), 72.2 (C-4), 79.1 (C-5),
62.4 (C-6) oA Yettar Ao}t Glucose? anomeric carbon signale] § 99.894 Yely 1274
o] F53tg o, glucosed C-2 signale] & 79.14 YEeElY AHAA olFdFormz Lurgdel
rhamnose”’} glucose?] C-2 OHol Z¥=o] <+ neohesperidoseds &gkom o
neohesperidose”} apigenin®] C-7 OHo| ZAgxEo] &L Adggtom=z o] FIEL apigenin
7-neohesperidoside = rhoifolin”? 22 ZAAF AL}, 33E 207} 23S UV data 2 shift reagent
o 93 FIFM=Ee WHIlE HESY aglycon®| quercetine]i ©]¢] C-3 OHel glucose +
rhamnose 2 glucose’} 2 FH o] Y= Aoz FAEIAL. 3HEE 202 2 EoM &3 2 &A47}
ol rutinelW, 3FE 23S quercetin 3- O-glucoside = isoquercitrin” ¢ <-4t}

o VI
% o m1o

+U
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OH

Luteolin 7-O-glucoside (19) Rutin (20) R= Rhamnose
Isoquercitrin (23) R= H

Rhoifolin (25)

513 12, 14, 21, 22, 24 2 29 5 6%F9 i’r%“jg% chlorogenic acid % ©]9] dicaffeoyl ester
5U4S F4E 4 Ao, E3 ﬂﬂ‘j 14, 21 ¥ 22 52 = &y 3.70 & 8¢ 53.0914 YEI}A Y&
methyl ester signal®] #elo & 47 12, 24 & 299 methyl esterd S dghrh E3 323 AEE F
Ao ke 7l chlorogenic acid (29)%7 @ o]¢] methyl ester (22)""% {7 #<lo] HoH,

.

ROOC

OH ROOC OH
1 3
OH OH
4,5-Dicaffeoylquinic acid (12) R=H Methyl chlorogenate (22) R= CHj
4 5-Dicaffeoylquinic acid Chlorogenic acid (29) R= H

methyl ester (14) R= CHs
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ROOC

3,5-Dicaffeoylquinic acid Sucrose (27)
methyl ester (21) R= CHj
3,5-Dicaffeoylquinic acid (24) R=H

dicaffeoyl esterES A9 X9 94+ proton ¥ carbon chemical shift & ¥ coupling constant () gk

A -
o7 o7 AFYAE AAI 4 Yt 1 AP} 4 5-dicaffeoylquinic acid (12)°” = o] methyl
ester (14)°?, 3.,5-dicaffeoylquinic acid (24)°” 2 o]¢] methyl ester (21)2 z}z} #Heldt 2= 919
t}. 3}8HE 132 'H-NMR spectrum’+e] a8 A Yebtal ¢l long-chainol 7]1218= signals 3}
g Fol Yelyar 9= 9 2 oxygenated methine signal, A A (65 8.60)9 4 doublet (/= 9.2
Hz)Z EXFAo=zr Yely+E= amide protons©] YEYE Ao =® Hol phytosphingosine typed
cerebroside & & 4= 319121 FABMS data®t 7FFEa] 2 Aoj == glucose & A HatSo] 291y
2 % long-chain base? 7%+ (253S4R8E)-2—-amino]-8-octadecene—1,3,4-triole]™ ¢]¢] C-1
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(C24), pentacosanoic (Cz) 5°] amino groupdl amide FEZ AF =] ASS Adth wepr st
& 132 1-0-B-D-glucopyranosyl-(253S4R8E)-2-[(2R)-2-hydroxy(tricosanoyl, tetracosano

vl, pentacosanoyl, docosanoyl)amino]-8-octadecene-1,3,4—triol’® & ZAA &A1}t Kumar S'P&
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o
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N
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2325 E 459 ceramide®t 2F 2] cerebrosideE ¥l Haigh vl Q) o]E IIEE
long—chain base+= EF 1,3,5,6-tetrahydroxy—-2—-amino—9(%)-hexacosene (octacosene, tetracosene)
2 IFE 133 dold FFEEdS durh

3}E 159 EAAS CoHz010 98 HR-FABMSE 435t 245 o, IR spectrums HH
3333 (OH), 1706, 1281 (ester C=0) 2 1070 (glycosidic C-0) cm ‘o] &FFbandEo] Yeh o=
phenolic MFAYE F4T 4 glo 7hRallst glucose® F<l8tAth. 'H-NMRE =W &h}e]
OCHs ©ll 7]1918t+= signale]l & 3.8714 detyw § 7.42 (1H, dd, / = 1.8, 8.4 Hz, H-6), 7.57
(1H, d, /= 1.8 Hz, H-2) ¥ 7.13 (1H, d, J = 8.4 Hz, H-5)°4] ABX type% aromatic protons
o] YE}lyal, benzoyl groupel 3|E3dt= signalEo] & 7.47 (2H, tt, J = 1.5, 7.5 Hz, H-3, 5),
7.61 (IH, tt, J = 1.8, 7.2 Hz, H-4) % 7.99 (2H, tt, J = 1.5, 7.2 Hz, H-2, 6)o1A et}
glucose® anomeric H7} § 5.06914 J = 7.8 Hz9 doublet®2 YEYI QO 22 glucose:s AT
3 Jae dUTh TS glucose?] H-67F § 4.39 (1H, dd, J = 7.5, 11.7 H»)9} 4.71 (1H, dd, J
= 2.1, 11.7 Hp)ol A Yehd A ol 5stomz o] 9o acyl groupel U< LUtk F 719

COOH

Vanillic acid 4-O-B-D-(6-0O-benzoylglucopyranoside) (15)

Q OH

Fig. 8. Key HMBC correlations of vanillic acid 4-O-B-D-
(6—- O-benzoylglucopyranoside) (15)

acyl group< benzoic acid®} vanillic acid9]-S &elatgit). o]e} e AL BC-NMR % FABMS
2x #9lo] ¥goma o] FAEL glucose? C-1 Z C-6° benzoic acid® vanillic acid’}



esterd ¢ L= ether2¢stal l&a 4ol AFAAE 2Ast7] #fste] HMBC datag o] &3kl
= Fig. 8ol4 & 4 = vlel o] glucose? anomeric 2 H-6 protonE°] 2+ vanillic acid®]
C-4 2 benzoic acid® C=0¢} correlationdtil gor =z 33E 15+ vanillic acid 4-0-B-D-
(6- O-benzoylglucopyranoside)™ 'V & AAsIGITE o] FFEL AF7A] Hig b gl AEA
qe Ltk FFE 16, 17, 26 B 282 EF iridoidAEe FAHUG. F AEoRHE I
loganin®} - A B3EA 54 wol Fa 9t 3EE 162 FABMSOA mZz 411 [M +
Nal", 389 [M + HI" % 227 [(M + H) - 162]"¢lA] fragment ionE°] YeR}™, § 217.504 C=0

o 5449l signalo] WEal 3= SR 7-ketologanin &2 FAHL 4 Utk o] 3=
HMBC spectrum< @4 &te] Fig. 9o utebdl wpe} o] C-7¢ C=07} ZA3tH o] ASS Flste]

HsCO
HO HO 4
HO HO HO HO
7-Ketologanin (16) Secologanin dimethyl acetal (17)
H4CO,
HO
4
OH
HO HO
Fig. 9. Key HMBC correlations of 16 Epivogeloside (28)

882 16 7-ketologanin®® o2 AAE AL} TE 17 oEo A £z 3 secologanin dimethyl

acetal Y& APAo = vixste] s on, s3tE 282 §¢ 167.594 lactone C=0¢] 5474



9l signal®] YERal k9] acetal proton©] &y 5.33914, acetal carbon©] &c 103.3914 }EfLEH
OCHs [614 3.51; 8¢ 57.0] signale] JEU}= A 02 epivogeloside®™z AAE 4 9t} 33t
£ 26> FABMSOIA [M + Nal® 2 [M + HI"°] 242} m/z 7813} 759914 vreEhdw] o] 27E] gt
glucose”t B wo] AFH o] &Eo] 247t m/z 619 [(M + Na) - 162177 597 [(M + H) - 162] <l A
2 mole? glucose”} 885 m/~z 435 [((M + H) - (2 X 162)]7 9l A fragment ionE°] Y}
9l secoiridoid 2 unit7} Z¥Ho] = iridoidE FAT F tl. NMR spectrumo| A=
secoiridoid®] 5449l signalEo] 2 set® WElua e AL el = dJdoen F unite] A
< Fig. 10°] YepdH viel o] HMBC spectrums A ste] gAatgint. o] A3E 3t
o] A& (P-aldosecologanin'™®®oz 343t o] BHE Zosl ol Ervthreea
centaurium.Z5E go 7 R Ru''™E ul 9low HIE Kissenia capensis’”” ZEEE
gl Hl o] g g3E 182 uracil, 3tEE 272 sucroseZ FQIEATE. o] AAA Y=
upel Zo] 5238t AiEoRE F 299 IFEES Tt F2E FHEIYleH, o5 sgE
o2 st 6529 flavonoid ¥ chlorogenic acid, 459 iridoid, 19 coumarin ¥ 7€}
AiEos BRE & At 2329 E e 29%9 EEFT AEZQ vanilic acid 4-0-8
-D-(6-O-benzoylglucopyranoside)S X3} p-nonacosane, n-hexacosanol, monopalmitin,
flavoyadorinin-B, rhoifolin, 7-ketologanin, esculetin, azelaic acid, uracil, cerebroside %

sucrose o< ASo® EFH FEEUE A5

OH
HO OH
HOH,C L
(6]
R
B\
H;COOC ‘_/ COOCH;

|v_,H
Z)
H  H
CH,OH
o)
OH
OH H
OH
(E)-Aldosecologanin (26) Fig. 10. Key HMBC correlations of 26
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7d%-. chlorogenic acid, sweroside, luteolin-7-O-glucoside, 3,5-dicaffeoylquinic acid L
-aldosecologanin 5 AXEEZ 5F& A3 oy, AFEEH 3 HA o EXZAS AA
w3l specificity, linearity (correlation coefficient = 0.994), range (1 ~ 20, 4 ~ 30 ug
/ml), detection limit (0.02 ~ 0.09 pg/ml), quantitation limit (0.07 ~ 0.27 pg/ml), accuracy
(recovery ratio > 97%), precision (RSD 0.05 ~ 1.95%), reproducibility, robustness, stabilitys &
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(correlation coefficient = 0.998). range (1 ~ 20. ug/ml). detection limit (0.25 ~ 1.09 ug/ml).
quantitation limit (0.75 ~ 3.32 pg/ml), accuracy (recovery ratio > 99.39%), precision (RSD 0.14
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Simultaneous Analysis of Bioactive Metabolites from Lonicera japonica
Flower Buds by HPLC-DAD-MS/MS

Sungkwang Ryu, Ju-eun Jeon, Gyoung Won Kang, Sam Sik Kang and Jongheon Shin®
Natural Products Research Instilule, College of Pharmacy, Seowd National University,
San 56-1, Shillim, Kwanak, Seoul 151-742, Korea

Abstract — A high-performance liquid chromatography (HPLC) with diode array detector (DAD) and clectrospray ion-
ization mass spectrometry (ESI-MS) was established for the simultaneous determination of chlorogenic acid (1), sweroside
(2), luteolin-7-0-glucoside (3), (£)-aldosecologanin (4) and 3,5-dicaffeoylquinic acid (5) from Lonicera joponica flower buds.
The optimal chromatographic conditions were obtained on an ODS column (5 wm, 4.6x 150 mm) with the column tem-
perature 25°C. The mobile phase was composed of (A) water with 0.1% formic acid and (B) acetonitrile with 0.1% formic
acid using a gradient clution, the flow rate was 0.3 m//min. Detection wavelength was set at 250 nm. All calibration curves
showed good linear regression (*>0.994) within test ranges. The developed method provided satisfactory precision and
accuracy with overall intra-day and inter-day variations of 0.05~1.95% and 0.15~2.26%, respectively, and the overall recov-
eries of 97.71~103.65% for the five compounds analyzed. The verified method was successfully applied to quantitative
determination of the three types (phenolic compounds, iridoids and flavonoids) of bioactive compounds in 21 commercial L.
Japonica flower buds samples from different markets in Korea and China. The analytical results demonstrated that the con-
tents of the five analytes vary significantly with sources.

Keywords [ | HPLC-DALD, Lonicera japonica flower buds, iridoids, phenolic compounds, flavonoids
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Fig. 1 - Chemical structures of five compounds in Lonicera japonica flower buds.
AlE g Table I-Solvent gradient condition for HPLC-DAD
Final time (min) Flow rate (ml/min) A B"
a\|E gl AJgf 0 0.3 85 15
. i i 7 10 (0.3 80 20
rr G R ARE-3
15 F2-% chlorogenic amd{l.), sweroside  (2), 40 03 & pos
luteohn-?-O—glucoside(:i), (E)-aldosecologanin(4) 2]l 3,5- a5 03 65 35
40 0.3 85 15

dicaffeoylquinic acid(3)t= ¥ A7l 2l&)] G2BRNE T,
Jﬁtc! AA5le] UV IR, MS, 'H-NMR, “C-NMR & &= +
w59l on] HPLC-DADE o] 8%t =i A3 43} 95% ol
"“’l 7 SAE lglEgly UETFEER 3,4,5-trimethoxy
benzoic amd(Su;ma-Aldmh USA}‘-’“ *}5—3}%5}
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sjglon], Lju)z] 652 2jokyellx alguicicl. 7t A Al
AZAF R g vkisle] BAlAaR A8l
Lofjga] op| EUEZ(. T. Baker, USA), 32k F55(. T
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HPLC system % condition

AR 212 9151 HPLCY= Agilent 1200 series=4] auto-
sampler, column oven, binary pump, DAD detector(Agilent
Technologies, Waldbronn, Germany), degasser(Agilent Tech-
nologies, Tokyo, Japanyi+ A18-819120, softwaret> Agilent A
©] Chemstation software(Agilent Technologies, Avondale,
CA, USA)YE ARg-aloich HPLC 7o 7] o4t9] F_—E:—_‘-
25°C, ¥4 b2 250 nm, 552 0.3 mi/ming AREEIAL

Vol. 52, No. 6, 2008

Water with 0.1% formic acid.
"Acetonitrile with 0.1% formic acid.
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Table IT - Analytical parameters for HPLC-MS/MS
<ESI source> Method 1 Method 2 Method 3 Method 4 Method 5 Method &
Sheath gas flow rate (arb) 80.00 80.00 80.00 80,00 80.00 80.00
Aux gas flow rate (arb) 20.00 20,00 20.00 20.00 20,00 20.00
Spray voltage (kV) 4.50 7.00 4.50 7.00 4.50 4.50
Capillary temp ("C) 250,00 250.00 250.00 250,00 250,00 250,00
Capillary voltage (V) 2,00 24,00 -47.00 1.50 9.50 -47.00
Tube lens offest (V) 55.00 6.00 -25.00 -17.00 -15.00 35.00
<lon optics>
Compounds 1 2 3 4 5 18
Octapole 1 offset (V) 4.50 -2.00 3.00 -2.75 -1.75 4.50
Lens voltage (V) 22.00 -34.00 20.00 -18.00 -22.00 T0.00
Octapole 2 offset (V) 9.50 -4.50 6.50 -4.50 -5.00 6.50
Octapole RF amplitude (V p-p) 400.00 400.00 400,00 400.00 400.00 400,00
Table III - Comparison of effectiveness by extraction solvent (ug/g, n=3)
Compound 100% Methanol 709 Methanol 100% Ethanol 70% Ethanol
1 69488.93+307.60 69525.45+106.27 19857.91::90.08 77510.59+354.62
2 3615.87+22.01 3581.86+6.44 2889.23+5.95 3597.65+5.19
3 1460.84 +8.65 1270.94+2.34 263.774+3.14 1450.35x3.52
1 2321.43+11.32 2375.71+3.40 1706.46£5.20 2622.68+2.41
5 35714.24+163,02 23862.10+51.04 13408.34+25.03 34990.49+53.44
Table 1V - Comparison of effectivencss by extraction time (pg/g, n=3)
Compound 10 min 20 min 30 min 60 min §0 min
1 73889.98+133.69 71645.51+193.94 74305.82 = 156,66 7202147 +133.77 747924526541
2 J457.85+7.72 3271.61+9.73 3355.39+7.31 1391.05+6.65 3517.58+1.97
3 1544.64=4.51 1427.27+5.82 1566.15+4.38 1913.11+3.96 1189.94+2.48
4 233498564 224830699 233222679 2575.35+4.49 2360.86+5.60
5 33210.09+68.46 30797.87+86.79 32691.63=65.61 33058.63+62.95 3365407 +36.77
Table V- Comparison of effectiveness by extraction method (pg/g, n=3)
Compound Ultrasonication Vortex Reflux
1 152216.64 +231.54 147877.99:114.27 150993.09+361.54
2 3598.10£3.97 3533.19+6.05 3558.71+8.81
3 1339.12+2.08 1231.1442.03 2340.25+3.16
4 2668.40+2.66 2332.75x2.41 2360.06 47,05
5 J4213.34£9.46 32908.29+33.11 29670.60+63.41

AHgalelck #H2o) 55 IS G9817) $13) 70%, 100% ©
BhE, 70%, 100% vIehe-S AMgSle] 33 - Baghoaw gl
W E HAF(Table 1), 10, 20, 30, 60, 904 Z2h 3 - 4
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W AaS wsleivh(Table V). 2 i} dolzl #4ko] 5
Euhlio] 8l 70% oll¥lE, FEAITE 604, 12|30 sonication®]
& #sislct. aelste) vkE AR 200 mgell 70% oAlg-E
10miE Y2 F 6047t sonicationdlo] F&%1 5 o]Z 0.2 um

membrane filter®s. I3, W75 10 pg 7k F HPLC
walel| Abgsiein)
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Fig. 2 - HPLC chromatograms of standard solution mixture (A) and extract of Lonicera Japonica fower buds (B).

Table VI - Calibration curves, LODs and LOQs of five standard compounds

Compounds Range (pg/ml) Conversion equation” r LODY (pg/mi) LOQ" (ug/ml)
1 430 y=0,01226x-0,01638 0.997 0.06 0.17
2 1-20 y=0.07545x+0.01128 1.000 0.03 0.09
3 1-20 y=0,05220%-0.00121 0.997 0.03 0.10
1 1-20 y=0.08436x-0.02008 0.999 0.02 0.07
5 4-30 v=0.01261x-0.02576 0.994 .09 0.27

*ly: peak area, x: concentration of the analyte (pg/mi).
YLOD, limit of detection. ¢) LOQ, limit of quantification.

100% 32k 5= B 49l 100% ofdEv =gz Z¥zd 0.1% %
WA A7) Abgshi], AR eRe] R 25°CR WS
S uf W4 AIZE 355 ool E HFEA peakSol e
#2le}, 3 7 compoundSo] A G S E 2 B4 0
2 TRk 23} 250 nmellM B 3R] peakEo] #3
9] T gH 218 o U9k Fig 20 £ gEEAs
2| chromatogram>} +7->8F A2l cf§F chromatograms 7
Akt

Ny, gel, gashiiet Marew)

NS 919 A0 7 RREAS WA SRR 3§
M5k Lghgals gl MEle] Table VI @8 @3S 9l
4 abdl 250 nmel| A 7F A o] Fabeel uet 1, 59
A5 430 pgmi F0) WL daiglon, 2, 3, 49 A 1~
20 pg/mie] F1E W9 ek WA 2t wEEde Ak
A 09940014 1.0002) kel F A4S UER)glo, #E
glol ekl AlZod o o)) 3017} 10: 184 217
0.02~0.09(ug/ml), 0.07~027(ug/mNe] & THeE Yehjgich
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Table VII - Precision and accuracy of the five standard compounds

Spiked  Intra-day (n=5) Inter-day (n=5)
Compounds  amount Recovery  RSD Recovery  RSD
(hg) (%) (%) (%) (%)

4 100.05 115 102.68 149

1 B 89.97 0.86 99.91 0.56
12 101.69 0.69 101.24 (.76

2 103.65 0.66 101.45 0.94

2 4 101.31 1.05 100.64 0.61
8 99.58 0.05 99.55 0.15

2 101.99 0.51 99.79 0.92

3 4 98.81 119 97.71 226
8 98.89 0.29 99.52 029

2 99.73 0.27 100.47 0.31

4 4 100.16 0.54 100.68 1.54
8 98.41 021 99,33 .16

4 98.71 1.95 99,36 136

] 8 99.64 1.62 99.97 116
12 101.49 0.32 101.36 0.40

) NH Afale] HEEe] Slg-aa) A§e] guiale =4
s o FES #HA 97.N1%AM Hul 103.65% 4] e
AP vepdon] Al EHaKRSDY= #H4 0.05%014 3
ol 1.95%2A] St Auade velieickcable VI,
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Fig. 3 - Total ion chromatograms of Lonicera japonica flower buds in
SIM mode (A) and SRM mode (B).
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Table IX - Content of five compounds in samples of twenty-one
commercial products from diverse sources (ug/s)

Samples 1 2 3 1 5

An-dong 1 J56.77 926.17 614.99 175.73 288557
An-dong 2 TOB9.60 1157.86 1023.19 257.97 5566.93
Bong-hwa 3601.50  H04.81  949.01 - 429222
Bu-yen 4909.73 107191 87465 187.30 368106
Cheong-song 1012669 1438.64 122870 32325 744740
Geo-in 354225 B66.89 61949 161.65 4042.88
(zo-heung 28B1.87 534.02  949.01 - 4292.22
Goon-wi 423096 659.26 136643 132.24 392951
Hong-cheon 592449 1156.15 674.24 32516 487020
Yang-yang 222100 45722 633.02 13330 323851
Kyo-v1 6475.80 1011.85 822,01 232028 544221
Mt. seolak 58h1.42 668.13 74863 22691 6665.29
Nak-moon 204107 83407 74000 17201 261317
Ul-seong 663739 1154.31 118549 293.86 b5306.25
Uljin 2866.85 589.57 47112  80.10 327400
China (unidentified) 3144.18 1532.69 807.89 401.76 361150
Hanam 1 (China) 281578 78832 52113 12007 233576
Hanam 2 (China)  64247.89 312063 750.17 2562.84 29177.90

Mil-hyun (China)  62441.82 3297.94 705.81 2523.07 27465.54
Sandong 1 (China) 43840.90 1559.03 1560.76 606.95 2974788

Sandong 2 (China) 59194.80 2635.71 908.53 2639.58 26975.64

1: chlorogenic acid, 2: sweroside, 3: luteolin-7-0-glucoside, 4:
{E)-aldosecologanin, 5: 3,5-dicaffeoylquinic acid.
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chlorogenic acid(1)%} 3,5-dicaffeoylquinic acid(5)> &+ 782
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Table VIII - HPLC-DAD-MSMS Data of the five bioactive compounds in Lonicera japonica flower buds

Peak Na. MW MS (mvz) MSMS (mv'z) C.EY lon made Identification
1 354 353 191 26 Negative chlorogenic acid
2 358 381 219 40 Positive swernside
3 448 447 285 34 Negative luteolin-7-O-glucoside
4 758 781 549 58 Positive (E)-aldosecologanin
5 516 517 501 25 Positive 3,5-dicaffeoylquinic acid

“Molecular weight.
MCollision energy.

J. Pharm. Soc. Korea
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& = 4 A A

kA s
R R=Rs Chlorogenic acid (Lonicera japonica, Flower)
staba] | CigHisOg | A+
T = 99.9% AzEa4Ld 2008. 12.
Column; Shiseido
CAPCELL PAK C18
UG120 (5gm, 4.6 x
150 mm)
Mobile phase; CH3;CN B
BEAzA |with 0.1% HCOOH-
H-O with 0.1% HCOOH ]
gradient.GFaA}aFE ) o
Flow rate; 0.3 ml/min " "
Detector; UV(250 nm)
DAD1 A, Sig=250,4 Ref=360,100 (FLOS\VLOS 2008-12-1118-18-03\08
mAU | o
| (2
120
100 Bl
80 —
HAZFA ; AL, desiccator .
ZruAkgk % F% 0 0.058 mg/ml (7)ol 7%)
% MeOH - 7}&. CHCl; - &8
¥ Mobile phase
Time (min) CH3sCN with 0.1% HCOOH H>O with 0.1% HCOOH
0 15 85
10 20 80
30 35 65
3 35 e [ H
40 15 85

_54_



m Korea Food & Drug Administration

& = 4 A A

. o
1O =
oA . wes
R R=Rs Luteolin 7- O-glucoside (Lonicera japonica, Flower)

s}eta] | CisHigO10 | wAFF 356

H

95.8% Azddd 2008. 9.

o

Column; Shiseido
CAPCELL PAK C18
UG120 (5gm, 4.6 x

OH
150 mm) ‘
0.
Mobile phase; CH3sCN oH

with 0.1% HCOOH-
H,0 with 0.1% HCOOH e LY
gradient.(GraA}aERZ)
Flow rate; 0.3 m¢/min
Detector; UV(300 nm)

Mo
1%
N
o
-4
N
>

DAD1 D, Sig=300,4 Ref=0ff (FLOS\FLOS 2008-09-10 12-06-431080910000 0
mAU -~
150 —
125 —
100 —
75 —
BazA ; AL desiccator K. 5
N
N
N N . Q
FAIANE % X 0 0.056 mg/ml (pyridine) ) Q;o"\
% Pyridine, DMSO - 7}&. S

% Mobile phase T
Time (min) CHsCN with 0.1% HCOOH s\ “HeO with 0.1% HCOOHN_
T

0 15 85
10 20 80
30 35 65
35 35 65
40 15 85
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—

L e}

A

3,5-Dicaffeoylquinic acid o

methyl ester

R

(Lonicera japonica, Flower)

CosH26012 | TAFF 530

H

90.5%

o

Axddd

2008. 11.

Column;

UG120 (5um,
150 mm)

Mo
1%
N
o

with 0.1%

Shiseido
CAPCELL PAK C18
46 x

Mobile phase; CH3CN
HCOOH-
HxO with 0.1% HCOOH
gradient.(GraA}aERZ)
Flow rate; 0.3 m¢/min
Detector; UV(250 nm)

HsCOOC

mAU

140 —

120 —

100 —

80 —

DADA1

A, Sig=250,4 Ref=360,100

(FLOS\FLO S 20¢

A,

desiccator .

I w BR

¥ Mobile phase

0.117 mg/ml (7)o =4
% MeOH - 7F&. CHCl3

h=]
- 8.

Time (min)

CH3CN with 0.1% HCOOH

H>0 with 0.1% HCOOH

0 15 85
10 20 80
30 35 65
35 35 65
40 15 85

8-11-17 11-13-22\0
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8 -12-1119-25-52\08

¥ MeOH - 7}&. CHCl; - &

¥ Mobile phase

Q2

o .

P
T = A A A
10 5
oAy . wes
R R=Rs 3,5-Dicaffeoylquinic acid 2FA (Lonicera japonica, Flower)
s}ela] | CosHoaOro | - AFF 516
T = 99.9% Az d 2008. 12.
Column; Shiseido
CAPCELL PAK C18
UG120 (5gm, 4.6 x
150 mm)
Mobile phase; CH3;CN B
BEAzA |with 0.1% HCOOH- 7
HyO with 0.1% HCOOH ‘
gradient.GFaA}aFE ) Iy
Flow rate; 0.3 m{/min
Detector; UV(250 nm)
DAD1 A, Sig=250,4 Ref=360,100 (FLOS\LO S 200
mAU |
175 —
150
125
100
HAZFA ; AL, desiccator .
ZuAEE % F% 0 0.055 mg/ml (Z7]0]%A)

Time (min)

CH3CN with 0.1% HCOOH

H0O with 0.1% HCOOH

0 15 85
10 20 80
30 35 65
35 35 rﬂk 65
40 15 85
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2
T = A A A
1O =
ok . w=s
3E Caffeic acid methyl ester A (Lonicera japonica, Flower)
steta] | CioH1004 | AFF 194
& = 99.8% AzdLdd 2008. 9.
Column; Shiseido
CAPCELL PAK C(C18
UG120 (5um, 4.6 x
150 mm)
Mobile phase; CH3;CN B
BAx74A |with 0.1% HCOOH-
HoO with 0.1% HCOOH
gradient. GFaAlakzkz)
Flow rate; 0.3 m{/min
Detector; UV(300 nm)
DADIT D, Sig=300,4 Ref=off (FLOS\FLOS 2008-09-10 1
mAU
800 —
600 —
HAZFA ; AL, desiccator .
ZuAEE % FE o 0.052 mg/ml (Z7]0]%A)
¥ MeOH - 7]’%. H.,0O, CHCl3 - E8.
¥ Mobile phase
Time (min) CH3CN with 0.1% HCOOH H2O with 0.1% HCOOH
0 15 85
10 20 80
30 35 s & 65
35 35 3 8 65
40 15 "°w —85

2-06-43\0809100000
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& = 4 4 A
- =53}
0]: U:] =
shat 2 Caffeic acid eFA (Lonicera japonica, Flower)
3} skl CoHgOy | &A= 180
& = 99.9% AzdLdd 2008. 12.
Column; Shiseido
CAPCELL PAK C(C18
UG120 (5um, 4.6 x
150 mm)
Mobile phase; MeOH B
BXz4A |with 0.1% HCOOH-
H.O with 0.1% HCOOH
gradient. GFaAFEREE)
Flow rate; 0.3 m{/min
Detector; UV(300 nm)
DADI1 D, Sig=300,4 Ref=off (LONICERA VINE\INE
mAU ]
1600
1400
1200 -
1000 -
Byzi A, desiccator M.

A o EE

0.053 mg/ml (Z7]°]%4h)
% MeOH, H.O - 7}H&.
¥ Mobile phase

Time (min) MeOH with 0.1% HCOOH

Hz0 with 0.1% HCOOH

2008-12-11

156-19 -

0 20 80
15 35 65
25 65 35
30 65 35
35 20 80
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A

Centauroside

e

(Lonicera japonica, Flower)

C34H46019

243

758

o
H

94.9%

Axddd

2008. 9.

Mo
1%
N
o

Column; Shiseido
CAPCELL PAK Cl18
UG120 (5um, 4.6 x
150 mm)

Mobile phase; CH3CN
with 0.1% HCOOH-
H:O with 0.1% HCOOH
gradient.(GraA}aERZ)
Flow rate; 0.3 m¢/min
Detector; UV(250 nm)

500 —

400 —

300 —

Al Q.

A&, desiccator M.

P SR

¥ Mobile phase

h=]
- E8.

0.054 mg/ml (Z7]°]%4H)
% MeOH - 7F&. CHCI;

Time (min) CH:CN with 0.1% HCOOH 1:0 with 0.1% HCOOH
0 15 85
10 20 80
30 SRR 8 65
35 35 < N~ 65
40 15 | 85

012-06-43\08091000
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& = A4 A A

(o)
10 =
soF . wes
R R=Rs Isoquercitrin A (Lonicera japonica, Flower)
s}8k2a] | CoHooOr2 | ¥AFF 464
T = 92.4% AzEa4Ld 2008. 12.
Column; Shiseido

CAPCELL PAK C(C18
UG120 (5um, 4.6 x
150 mm)

Mobile phase; CH3CN
with 0.1% HCOOH-
HxO with 0.1% HCOOH
gradient.(GraA}aERZ)
Flow rate; 0.3 m¢/min
Detector; UV(360 nm)

Mo
1%
N
o

DAD1 A, Sig=360,16 Ref=off (FLO S\FLOS 2008-12+12 13-59-46\081212
mAU

2500 —

2000 —

1500 —

BaAzA ; AL desiccator K.

2k A % % 0 1.16 mg/ml (pyridine)
¥ Pyridine, DMSO, MeOH - 7}&. CHCl; - &&.
% Mobile phase

Time (min) CH3CN with 0.1% HCOOH H>0 with 0.1% HCOOH
0 15 85
10 20 80
30 60 40
35 60 40 N
40 15 85
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2=
T = A4 A A
1O =
5ol v . w=s
R R=Rs Rutin A (Lonicera japonica, Flower)
s}el2a] | CorHs0016 | i AFF 610
& = 92.1% AzdLdd 2008. 12.
Column; Shiseido
CAPCELL PAK CI18 o
UG120 (5im, 4.6 x o
150 mm) o
. . OH
Mobile phase; CH3;CN Ep o Ho 7> oH
®4z7 |with 0.1% HCOOH- Lol ik
H.0 with 0.1% HCOOH it
gradient. GFaAFEHREZ) ¥ W o
Flow rate; 0.3 m{/min HO o
Detector; UV(250 nm)
DAD1 A, Sig=250,4 Ref=360,100 (FLOS\FLO S 200
mAU ]
400 —
350 —
300 |
250
HAZFA ; AL, desiccator .
2k AeE % F% 0 1.10 mg/ml (pyridine)
¥ Pyridine, DMSO, MeOH - 7}&. CHCl; - &&.
* Mobile phase
Time (min) CH3CN with 0.1% HCOOH H2O with 0.1% HCOOH
0 15 85
10 20 80
30 60 40 S
35 60 . 40 ?
40 15 85

8 -12-1119-25-52\08
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& = 4 A A

—
SN | (g o HES :
ﬂ_;ﬂ]_%ug Sweroside onicera japonica, ower

s}ekA | CigHooOy | AT 358
2008. 9.

k1
N
rL
e
1o,

99.5% Al

o

Column; Shiseido
CAPCELL PAK C18
UG120 (5mm, 4.6 x
150 mm)

Mobile phase; MeOH
with 0.1% HCOOH-
H:O with 0.1% HCOOH HQ o

gradient. GFazApatzkz)

M
1%
EN
A

OH

Flow rate; 0.3 m{/min
Detector; UV(254 nm) HO o

DAD1 A, Sig=254,4 Ref=360,100 (LONICERA VINE\JUNE 2008-09-08 21-54 -
mA U

350

w
o
o

250

N
o
o

B3axA; A2 desiccator K.

ZuAEE % F% o 0.055 mg/ml (27]0]%A)
¥ H.0, MeOH - 718, CHCI3 - &8,
¥ Mobile phase

Time (min) MeOH with 0.1% HCOOH H2O with 0.1% HCOOH
0 20 80
15 35 65
25 65 35
30 65 35
35 20 80

_63_



m Korea Food & Drug Administration

A

Loganin

15 (Lonicera japonica, Vine)

Ci7Hz6010 | A

390

99.9%

2008. 9.

He
1%
EN
A

Column; Shiseido
CAPCELL PAK C(C18
UG120 (5um, 4.6 x
150 mm)

Mobile phase; MeOH
with 0.1% HCOOH-
HzO with 0.1% HCOOH
gradient. GFAFEREE)
Flow rate; 0.3 ml/min
Detector; UV(254 nm)

DAD1 A, Sig=254,4 Ref=360,100 (LONICERA VINE\JUN

200

Al @

=1,

desiccator M.

X FLE

0.057 mg/ml (%7]9]

5

d)

¥ HoO, MeOH - 7}F&. CHCl; - &&.

¥ Mobile phase

Time (min)

MeOH with 0.1% HCOOH

Hz0 with 0.1% HCOOH

0 20 80
15 35 65
25 65 35
30 65 35
35 20 80

E 2008-09-08 21-54 -
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A

Sweroside

15 (Lonicera japonica, Vine)

C16Hz2209

2

358

o
1

99.5% Al

BN
rL
o

e

2008.

9.

M
1%
BN
N

Column;
CAPCELL PAK C(C18
UG120 (5um,
150 mm)

Mobile phase; MeOH
A |with 0.1%
HzO with 0.1% HCOOH
gradient. A=)
Flow rate; 0.3 m{/min
Detector; UV(254 nm)

Shiseido

46 x

HCOOH-

HO o)

OH

HO o

mAU

350

w
o
o

250

N
o
o

DAD1A, Sig=254,4 Ref=360,100 (LONICERA VINEWUN

Al @

=1,

desiccator M.

5} X FLE

¥ H,O, MeOH - 7]’%‘. CHCl3
% Mobile phase

0.055 mg/ml (Z7]°]=4H)

h=]
- E8.

Time (min)

MeOH with 0.1% HCOOH

Hy0 with 0.1% HCOOH

E 2008-09-08 21-54 -

0 20 80
15 35 65
25 65 35
30 65 35
35 20 80
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2
c = A A A
i ok W |21 % (Lonicera japonica, Vine)
39t E Loganic acid -
s}ekal | CigHauOn0 | A 376
& = 99.1% Azxddd 2008. 9.
Column; Shiseido
CAPCELL PAK C(C18
UG120 (5um, 4.6 x
150 mm)
Mobile phase; MeOH E
BEAzA |with 0.1% HCOOH-
HoO with 0.1% HCOOH
gradient. A=)
Flow rate; 0.3 m{/min
Detector; UV(254 nm)
DAD1 A, Sig=254,4 Ref=360,100 LONICERA VINEVWUNE 2008-09-08 21 -54
mAU : P
200 — §
- @6.
175 —
150 {
125 —
BaxA ; AL, desiccator K.
FaArd x FE 0 0.054 mg/ml (27]0]F7)
% H:0, MeOH - 7}&. CHCl; - =&
¥ Mobile phase
Time (min) MeOH with 0.1% HCOOH H>O with 0.1% HCOOH
0 20 80
15 35 65
25 65 35 &
30 65 35 =)
35 0 g0 ‘ -
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A

Coniferin

15 (Lonicera japonica, Vine)

Ci6H220s | A= 342

1

97.5% Al

o

BN
rL
o

e

2008. 9.

Column; Shiseido
CAPCELL PAK C(C18
UG120 (5um, 4.6 x
150 mm)

Mobile phase; MeOH
with 0.1% HCOOH-
H:O with 0.1% HCOOH

gradient.(ZraA}alER%)

M
1%
BN
N

Flow rate; 0.3 m{/min
Detector; UV(254 nm)

HO

HO HO

CH,OH
o1 2

7/

OCHj

OH

mAU

700

600

500

400

DAD1A, Sig=254,4 Ref=360,100 (LONICERA VINEWUN

Al @

=1,

desiccator M.

I w BE

0.056 mg/ml (Z7]°|%

3

% Ho0, MeOH - 7}&. CHCl3 - 8.

¥ Mobile phase

Time (min)

MeOH with 0.1% HCOOH

H20 with 0.1% HCOOH

E 2008-09-08 21-54 -

0 20 80
15 35 65

2 65 35 2 g 8
30 65 35 < ! L e <
35 20 80 ‘ ‘
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PN
s = A [ A
i ok W |21 % (Lonicera japonica, Vine)
39t E Linarin
3}kl | CogHseOna | A 592
& = 92.5% AzxzdLdd 2008. 12.
Column; Shiseido
CAPCELL PAK C18
UG120 (bpm, 4.6 x
150 mm) O o
Mobile phase; CH3;CN e oyoé/o ° ‘
EH%7A |with 0.1% HCOOH- ﬁ\?m o
HO with 0.1% HCOOH H o Lo
gradient. A=)
Flow rate; 0.3 m{/min
Detector; UV(300 nm)
DAD1 C, Sig=300,4 Ref=off (FLOS\LOS 2008-12-12
Norm. _
2500 —
2000 —
1500 —
BEzA; AL desiccator K.
ZaAE % FX : 1.04 mg/ml (pyridine)
¥ Pyridine, DMSO - 7}&. MeOH - @#&. H.O, CHCl3 - &&.
¥ Mobile phase
Time (min) CH3CN with 0.1% HCOOH H2O with 0.1% HCOOH
0 15 85
10 20 80
30 60 40
35 60 40
40 15 85 L

12-06-46\108121200
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& = A4 A A

ok W |21 % (Lonicera japonica, Vine)
shetE Luteolin
stsb2] | CisHioOs | A 286
S0 = 96.6% AzxdLdd 2008. 12.
Column; Shiseido
CAPCELL PAK C(C18
UG120 (bpm, 4.6 x OH
150 mm)
Mobile phase; CH3CN e "o © oH
®4%7 |with 0.1% HCOOH-|
HzO with 0.1% HCOOH
gradient.(ZFra1A}eHEER) OH 0
Flow rate; 0.3 m{/min
Detector; UV(360 nm)

DAD1 A, Sig=360,16 Ref=off (FLO S\FLOS 2008-12+12 13-59-46\081212
mAU -

2000

o?
)

=

A}

o

;A2 desiccator .

o
K
ot

¥ F5% ¢ 1.14 mg/ml (pyridine)
¥ pyridine, DMSO, MeOH - 7}&. H,0, CHCl; - &&.
¥ Mobile phase

Time (min) CH3CN with 0.1% HCOOH H20 with 0.1% HCOOH
0 15 85
10 20 80
30 60 40
35 60 40
40 15 85 S
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& = A4 A A

Y ok W |21 % (Lonicera japonica, Vine)
o= Caffeic acid
sfsha]l | CoHgOs | A 180
& = 99.9% AzxzdLdd 2008. 12.
Column; Shiseido

CAPCELL PAK C(C18
UG120 (5um, 4.6 x
150 mm)

Mobile phase; MeOH
A |with 0.1% HCOOH-
HzO with 0.1% HCOOH
gradient. A=)
Flow rate; 0.3 m{/min
Detector; UV(300 nm)

M
1%
BN
N

DAD1 D, Sig=300,4 Ref=0off (LONICERA VINE\WINE 2008-12-11 15-19 -
m AU

1600

1400

1200

1000

BEzA; 2L desiccator K.

ZFaArd % FE 0 0.053 mg/ml (27]0]54)
% MeOH, H.O - 7}&.
% Mobile phase

Time (min) MeOH with 0.1% HCOOH H>O with 0.1% HCOOH
0 20 80
15 35 65
25 65 35
30 65 35
35 20 80

_70_



m Korea Food & Drug Administration

& = 4 A A

i ok W |21 % (Lonicera japonica, Vine)
sE Coniferylaldehyde
s}ekal | CioHi00s | A 178

& = 99.9% Azddd 2008. 12.

Column; Shiseido

CHO

CAPCELL PAK C18

UG120 (5um, 4.6 x =

150 mm)

Mobile phase; MeOH e
BEAzA |with 0.1% HCOOH-

HO with 0.1% HCOOH

gradient. GFaAFEEE) OCH,4

Flow rate; 0.3 m{/min o

Detector; UV(300 nm)

DAD1 D, Sig=300,4 Ref=0off (LONICERA VINE\WINE 2008-12-11 14-01 -
mAU -

T
sl
N
P

A& desiccator K.

e
H
S~
>
o

¥ FE 0 0.056 mg/ml (7]°]&4H)
% CHCl3, MeOH - 7}&-.
% Mobile phase

Time (min) MeOH with 0.1% HCOOH H2O with 0.1% HCOOH
0 20 80
15 35 65
25 65 35
30 65 35
35 20 80
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A

Pinoresinol 4-0O-glucoside

15 (Lonicera japonica, Vine)

CosH32011 | TAFE

520

o
1

97.6%

Axdd

Q)
=

2008. 9.

M
1%
BN
N

Column; Shiseido
CAPCELL PAK C(C18
UG120 (5um, 4.6 x
150 mm)

Mobile phase; MeOH
with 0.1% HCOOH-
HzO with 0.1% HCOOH
gradient. A=)
Flow rate; 0.3 m{/min
Detector; UV(280 nm)

DAD1 C, Sig=280,4 Ref=360,1700 (LONICERA VINE\JU |

200

Al @

=1,

desiccator M.

¥ TE
¥ MeOH, HxO - 7}1&.
¥ Mobile phase

CHCl3

0.056 mg/ml (Z7]°]%4h)

- =&

NE 2008-09-08 21-54-

Time (min) MeOH with 0.1% HCOOH Hz0 with 0.1% HCOOH
0 20 80
15 35 65
25 65 35
30 65 35
35 20 80
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& = 4 A A

ok W |21 % (Lonicera japonica, Vine)
sE Secologanin dimethyl acetal
s}sb2] | CigHaoOn1 | A 434
T = 95.3% Azddd 2008. 12.
Column; Shiseido
CAPCELL PAK C(C18
UG120 (5um, 4.6 x HyCO
150 mm)
Mobile phase; MeOH E
EMZ7A |with 0.1% HCOOH-
HzO with 0.1% HCOOH
gradient.(FralAFER) HO
Flow rate; 0.3 m{/min Ol_:'
Detector; UV(250 nm) HO HO

DAD1 A, Sig=250,4 Ref=360,100 (FLOS\FLOS 2008-12-16 16-32-04\081216000

BaxA ; AL, desiccator N. ¥ Ao gujolA Eajstmz Fo] et
ZraAbel  ox & 0 0.054 mg/ml (27]°]5A)

# MeOH, HxO - 7}&.
¥ Mobile phase

Time (min) MeOH with 0.1% HCOOH 1,0 with 0.1% HCOOH
0 20 80
15 35 65
25 65 35
30 65 35
35 20 " 30
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AL AFATALIA) AF ATAL BE
L1 ARATALTAS 2%

off
o
Sh

FA R tpksk Ae]gAdo] BHal ¥ loganin, sweroside, loganic acidE H|%3 iridoid”d
, flavonoidAd £52<! linarin, luteolin®} caffeic acid #2 phenolXd FFEES AZnEIZHYS
Alate] gt Bk g&3ke] FAFoIH thekek Aej&de] Bil ¥ chlorogenic acidg M]3
chlorogenic acid fr=#E3, iridoid 2 71Ef AEES AZvEGIE HAAste] E8 g} &
SttEEol et 384 2 FFsHA S o] 8ot 77| setqtxE e & Ay
Ak A5} Qls/a23te] AR s % AERE AEsty, fadasel o

128 Swataxt g

Ot ook gz Mo
2 ox o
2 oy b

(A
oo o
S

1.2 AFA7ALHA ] BEIHE

52 70% EtOHA =& Axsta #3ste] 92 o5 FFEd vste] AZrEaztd]E gHE A
Algte] they e EFAEL sttt = hexaned 8 0. ZXE long-chain alcoholdEE
n—-docosanol (behenyl alcohol), n—tetracosanol (lignoceryl alcohol) % n-eicosanold &35 & g
do] Felsll om triterpenes AES1 (249 -cycloart-25-en-3B,24-diol& 2 &3 th. CHClyR
o zHE trilinolein, Cis=Co2 AWAF &%E, pn-hexacosanol2 hydrocarbon alcohol,
obtusifoliol, gramisterol, citrostadienol®} #-2 4a-methyl ergosterol F+=# 53}, B-sitosterolS
Bl #elsltt. 3k bis(2-ethylhexyl)phthalate 9ol  coniferaldehyde % caffeic acid
docosanoyl esterZ £33 t}t. EtOAcE I E Z+E I=EvlE gty E dbE A A3} triterpene |
3}etE-E21 pomolic acid, ursolic acid, euscaphic acid, hederagenin, 23-hydroxytormentic acid
E By #old i, iridoide]l secologanin dimethyl acetal, swerosideE 83ttt o]Qjo =
caffeic acid, coniferyl aldehyde 4-0O-glucoside®}, 9a-hydroxypinoresinol, pinoresinol
glucoside, (+)-5-demethyl-3-methoxyisolariciresinol, (728K -threo-4,7,9,3",9"-pentahydroxy
-3-methoxy-8-0-4"-neolignan #<2 lignan AEE5S &3 T1H33 2™, pinellic acid®
9,12,13-trihydroxyoctadeca-10(£),15(2)-dienoic acidZ< polyoxygenated Cig A|HAF A G 3}
FEE 29 flavonoidA &<l linarin? daucosterol® #2] 9213t BuOHE I o2 HEHE=
coniferin®}, iridoid$l loganin, loganic acid % demethylsecologanolg #& 22lsle] Qo =i
H F 34F9 SFEES TERIEY. 2dE FEE 5 lignandw<l (+)-5-demethyl-3-
methoxyisolariciresinole & &% A&7 o|t},

FL3RREHE QlEgdo] BES AAFe] TLC pattern®] 72 hexane® 3 % CH.CLhEZozH
Bl n-nonacosane® n-hexacosanolZ hydrocarbon alcohol % monoacylglycerolAl €l
monopalmiting  F#&R o,  EtOAcEF o =ZHE  luteolin, luteolin  7-O-glucoside,
flavoyadorinin—-B, isoquercitrin, rhoifolin, rutin ¢ 6%¢ flavonoid A3}, chlorogenic acid,
methyl chlorogenate, 3,5-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid methyl ester, 4,5-
dicaffeoylquinic acid, 4,5-dicaffeoylquinic acid methyl esteri< chlorogenic acid F+%A 6%,
7-ketologanin, secologanin dimethyl acetal % (£)-aldosecologanin &< iridoid AEE3},
protocatechuic acid, caffeic acid, vanillic acid 4-O-B-D-(6-O-benzoylglucopyranoside) 59
phenylpropanoidd & ©]¢°l coumarin’d&<! esculetin, °]¢]d% B-sitosterol ¥ ©]¢] glucose

i A2l daucosterol, dicarboxylic acidAdl A|WAke] AF<l azelaic acid®} uracil & cerebroside
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T 733tk BuOHRE & 0 = H-E] &= sucrose ©]¢€]el iridoid <1 epivogeloside®}, chlorogenic
acidg w#ste] ettt e S22 RHE F 29F9 SFEES T glsision, oF
vanillic acid 4-O0-B-D-(6-O-benzoylglucopyranoside)+ S22 &% AEZHo|t},

1.3 =-9 ZleAd %

A= (Lonicera japonica)® 715 Ues (WA, & 23t BDEa sto] kel A
AFEE AL e CFAlEA, tigkRlmekd 9/ FAlEE (173F5)] At = JIsd =9 £5od
T 7] e 2o 43 F23F (Lonicera Flower, ©1E) <F, el o 2 g4
=712 143 <5 (Lonicera Caulis, %) F+ F5o] 1A vt QAsd AEA+F+= 90
ZHEY AFE 7] AlZFEte] ' B2 Aasol wElEHe] ) os ARES sETeR didst
W flavonoid, iridoid, saponin % 7]E} phenold SFEEZ WEE 4 2t} Flavonoidd o2+

quercetin, ochnaflavone, ochnaflavone 4'-O-methyl ether, astragalin, isoquercitrin, rhoifolin,
diosmetin 7-O-glucoside, lonicerin 5& ATAE°] g dl] F+FE sl B gk nf glo
MY Kumar SY% 9% 092X E luteolin, chrysin, 3'-O-methylloniflavone 2 loniflavone 5%
Bl Budl 9tk Qian $Y¢ HPLCE rutin, luteolin 7- O-glucoside < #elsle] B adk uf
At} Iridoid ¥ 2%+ loganin, sweroside, secologanin ©]2]9] secoxyloganin, vogeloside,
epivogeloside, L-phenylalaninosecologanin, 7-0-(4-B-D-glucopyranosyloxy—-3—-methoxybenzo
yDsecologanolic acid, 6'-O-(7a-hydroxyswerosyloxy)loganin, (X)-aldosecologanin, (£)-aldo
secologanin, secologanin dimethylacetal, 7- O-butylsecologanic acid*™® Fo] ®&|&o] H g u}
lth. Saponin A¥o &= AFASo] 2 g loniceroside A, B” loniceroside C'” 9o, 3-0-a-
L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl hederagenin 28-0-[3-0O-acetyl-B-D-xylo
pyranosyl(1—6)-B-D-glucopyranoside, 3-O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl
hederagenin 28-0-B-D-xylopyranosyl(1—6)-3-D-glucopyranoside, hederagenin 3-0O-a-L-
arabinopyranoside, hederagenin 3-0-B-D-glucopyranosyl(1—2)-a-L-arabinopyranoside,
hederagenin 3-(O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranoside, 3-0O-a-L-arabinopyra
nosyl hederagenin 28-0-B-D-glucopyranosyl (1—6)-B-D-glucopyranoside, 3-0-f-D-gluco
pyranosyl(1—2)-a-L-arabinopyranosyl hederagenin 28-0-B-D-glucopyranosyl(1—6)-B-D-
glucopyranoside, 3-O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl hedearagenin 28-0-
B-D-glucopyranoside, 3-0O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl hederagenin
28-0-B-D-glucopyranosyl(1—6)-B-D-glucopyranoside, 3-(O-a-L-rhamnopyranosyl(1—2)-a-L-
arabinopyranosyl hederagenin 28-(0-[6-0O-acetyl-B-D-glucopyranosyl](1—6)-B-D-glucopyra
noside, 3-(O-a-L-arabinopyranosyl oleanolic acid 28-0-B-D-glucopyranosyl(1—6)-B-D-
glucopyranoside, oleanolic acid 3—O-B-D-glucopyranosyl(1—2)—-a-L—arabinopyranoside, 3—-O-a
-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl oleanolic acid 28-0-B-D-glucopyranosyl(1—
6)-B-D-glucopyranoside, 3—-O-B-D-glucopyranosyl(1—2)-a-L-arabinopyranosyl oleanolic acid
28— 0-B-D-glucopyranosyl(1—6)-B-D-glucopyranoside'"'? So] Halxlo] 27} FHE o] w
& u} 2t} 718} phenold A®EZAE chlorogenic acid®t caffeic acid o] ®alsHo] wuve
vh 9lo| flavonolignanZl A%< hydnocarpin ©] ®&¥o B @ u} v}

Fe8ZREE cerebroside AR 59 lonijaposide A1 — As, By, B.'Y 53}, phenol AEE9
3,5-di—-O-caffeoylquinic acid butyl ester, 3-O-caffeoylquinic acid, 3-O-caffeoylquinic acid

14) 14,20,33)

methyl ester, 3,5—di— O-caffeoylquinic acid, 3,5—di—- O-caffeoylquinic acid methyl

_78_



14,20) 18)

chlorogenin tetraacetate, benzyl alcohol B-D-xylopyranosyl(1”—6")-B-D-

15 . . 120,22,23,32,33 . . 120,26 . . 1 22,26,32,33
) chlorogenic acid, ) protocatechuic acid, ) caffeic acid, )

ester,

glucopyranoside,

20 p~hydroxybenzaldehyde, protocatechualdehyde,

20,32,33)

methyl caffeate, methyl chlorogenic acid,

50)

3,4-di—- O-caffeoyl quinic acid, 4,5-di—- O-caffeoylquinic

50)

vanillic acid, methyl quinate,
acid,32) 4 ,5-di- O-caffeoylquinic acid methyl ester, 3,4-di- O-caffeoylquinic acid methyl
ester’ So] %g BuEYTh  Flavonoid A®EoZE rutin, 20?0 Juteolin, 2022232650
hyperoside,?****  apigenin,®” luteolin 7-O-galactoside,?” 2303239 tricin 7T-0O-
30 24 24,30) chrysoeriol, chrysoeriol 7-0-

lonicerin,

tricin 7-O-neohesperidoside, quercetin,
26,30,32,33.50)

glucoside,

glucoside,%) quercetin  3—-O-glucoside, isorhamnetin 3-0O-glucoside, kaempferol

S—O—glucoside,%’sm luteolin 7—0—glucoside,26‘30‘32'33'50) kaempferol 3—rutinoside,50> isorhamnetin

3-rutinoside,”” So] ¥z ¥t} Saponin AEEZAE  macranthoidin @ A,'”  macranthoidin
B,16’17’30) 3-0O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl hederagenin 28-0-a-L-
rhamnopyranosyl(1—2)- [ B-D-xylopyranosyl(1—6)-B-D-glucopyranoside],'* ¥ hederagenin 3-

26)

(O~a-L-arabinopyranoside, hederagenin 3-O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyra

1 3-0O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl hederagenin 28-0-3-D-
17-19) B 17:30.3D)

noside,

xylopyranosyl(1—6)-B-D-glucopyranoside, dipsacoside 3—-O~a-L-arabinopyra
nosyl hederagenin 28-0-a-L-rhamnopyranosyl(1—2)-[B-D-xylopyranosyl(1—6)-B-D-gluco
pyranoside],'®'” oleanolic acid 28-0O-a-L-rhamnopyranosyl(1—2)-[B-D-xylopyranosyl(1—6)-

B-D-glucopyranoside]?®® So] 2g RuEt} Iridoid AEZAME loganin, 229903230 hoanic

acid,SO) 7—epiloganin,27> sweroside,21'27’29'30’3273“ 7—ep1voge1031de,21'27’30) Secologanin,29’34)
- 21,27,30,32-34 . . . 2 .
secoxyloganin,”” 7.30,32-34) secologan051de,50) secologanin dimethyl acetal, » dimethylseco
. 1 21,2930 . 1 21,2830,32,33 . . 29 .. .
loganoside, ) centauroside, ) loniceracetalide A, B, ) lonijaposide A, B, C,

=31 monoterpene glycoside®l (2£,65-8-[a-L-

arabinopyranosyl(1°—6")-B-D-glucopyranosyloxy]-2,6-dimethyloct-2-eno-1,2"-lactone '” 3},
5-hydroxymethyl-2-furfural,?® adenosine, uridine’” % thg9] 3]ury AR S5 Ba w35

Atk

kingiside, morroniside, secologanoside

ol
oL

Fo] EAMe Aol tste] e ol BA ]
Qb abgre] AomVE HoF oW AHgtel Aawey AABYL

methyl caffeate, 3,4-di—- O-caffeoylquinic acid ¥ ©]2] methyl este

v
o
£ 30

_‘
o 1o il o

Ly

™, methyl caffeate, methyl 3,4-di- O-caffeoylquinate < thromboxaneJ &4 S 7
S Btk S H0.2 FEdt AIAze] A diste] dAEdS YEhd=
protocatechuic acid, methyl caffeate, methyl chlorogenate 2 luteolin®lS ¥glt}
flavonoid A% % quercetin®] PLAso| thste] 73k AsdAd-S Jelh ™, COX-1 A3 &
2 A& apigenin, luteolin, quercetin®]™, COX-2 A3|&d AWEZA & apigenin¥ luteoli
W Tl L8k quercetin, isoquercitrin @ luteoling 73t 5-L0 A& &AL UERQLEY 2o
EFEE2 [-xBa, NF-kB 4% JAste] iINOS H TNF-a A Al F&e Fo] FAF
veEbATha B8kt Chlorogenic acidi calcineuring @A 3IAA in vitro WX in vivo
oA AHE 7S FAANAS BustghtY 238l %2 0] dangiogenesis, 3
NS BasPrh AFe FE2EL I 2 I15FE0] glon, (hFAEAHS

B s} ¥ =220 BuOHE L 100-400 me/kg(po)ollA] F v A= modelol A
482 Uehldoy, txFE3  prednisolone® T oFa it 01
ochnaflavone Con AY LPSZ X3 dut+ B3lE A g

o

O_u uu EE X ﬂJlO nu mlO
ox o |0 12 YT ro hT
oo ot g0 Mz fob fu 2 eb fo Ky

-Lﬁ 5
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A ratel QoIM dizol wsle] 3ule] AFETEE HFREdE Jepdnh Qe g
saponin’d 21 loniceroside A¥ arachidonic acid 2 croton oil® FA|Z] mouse AFZo| s}t
o 7} 34% 2 31% ATFS BusthY A% 70% MeOHY 70% acetone 2o y-H& =
AbslH 8r& A8 u]al tyrosinase, xanthine oxidase % NOA&A&Ao] glo] 2% i 313EALY
oA &8 Aow WY AFe FAR 71 el luteoline] Aol 2 ATl A Eo
M IL-884 o2 F=3 TNF-a &4& oAlstH, o= MAPK % IkB/NF-xB 425 Agtghe] 7]
gttty Huatrh' EF luteolin®Z FEF CH27 cell apoptosistE 533 DNAFZ3}
apoptotic body AAIS Fubshy, o]} & A LAIEL apoptotic marker WS WHIAZ = U&=
S 7]elste Ao® oAt Bkt Ochnaflavoned LPSE fE3 iNOS &S o
AsH=d ol RAW264.7 Mol NF-kB &4& olAlste] ERK1/29] &4& °
2 Bt rh'® ®d mouse ZFoNA e A AEA COX-2 (ICs = 0.6 uM) Y 5-LO
(ICs = 6.56 uM) ZAE AFTEaL Wustgeh'” oo} o] Fo8t B AEe] T2 Ex o]Ed
= o

Fhslol i SAYRES FAFAE0] g0l B, Bl A AR FHHAL,

A2 AFATNERA Y HF AT WE H U

2.1 Q1% (Lonicera japonica, Vine) Q.25 E iAo

ARAR - sHd oA wgv AT HAA (BH E3AF, °F 17 kg, 20079 39 Q15)E AHE3)
AT
38 - 9% 15.6 kge AEE F 70% EtOHS 713t F 3AIHA refluxsled(53]) ¥
#EFHste] 70% EtOH A5 At 70% EtOH 92~o] H,0S 7hshe] AEAIZL F A<
hexane& 7Fste] & W2|5te] hexane w8 (81.3 @& AUTE 2 WHoRZ 350
s CH:Clye 7Fsle] 1% Wxste] CH.Cl: #8 (97.89)% o, 5§ & WY
Aglste] EtOAc 8 (127.2 g) 2 BuOH £38 (491.5 g 77t 4ch ymA &
st H:O #85 At
B 9 AA - 2A%9 hexane &8 (81.3 gl st hexane/EtOAc (gradient)e] &8 uj=
silica gel (Merck no. 7734) column chromatographyE 2 Alste] 3270¢) AEIFES ATt o=
H-8& AA%de wEste] s3tE 1 B mes At &8 H-18 (0473 ol disto]
hexane/EtOAc (gradient)®] €=8wl=Z silica gel (Merck no. 7729) column chromatography=
AAste] A& H-18-12%FH 3= 2 (4 mg)S, H-18-3& CHyCl/MeOH E3t8wl2 AZHAA S
HHE5te] 313HE 3 (5 mg)S IUT
e1% 9] CHyCly 3 (96.8 g)oll W3d}e] hexane, hexane/CH:Cly (1:1), CH2Cla/MeOH (gradient)<]
282 silica gel (Merck no. 7734) column chromatographyS A A|3led 35719 AEIES
AU} ol ARIE 7hEdH C-1319 (0.8 g)ol thdle] hexane/EtOAc (gradient)e] &&&v|=
silica gel (Merck no. 7729) column chromatography2S A&t AE3 C-1319-1012 (0.36 g)
E 91 o] t}A] benzened £E8WE silica gel (Merck no. 7729) column chromatography =
Aol d& AFE C-1319-1012-225H 3= 4 (20 mgE 4o, 278 C-1319-
1012-0918 (0.25 g)<& silica gel (Merck no. 7729) column®] 231 CHCl: .2 &EAAH & &
3 C-1319-1012-0918-04202.25%H 3}3t= 5 (212 mg)E AU oS A®F C-2225 (0.2
g)oll thake] hexane, hexane/EtOAc (gradient)®] &ZF-8&m|= silica gel (Merck no. 7729) column

CON
o o “2

Lo oft e Ay
fit
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chromatography S AAlste] A& £#E C-2225-3544 (11 mg)e THA] RP-18 columnel Z
MeOHZ  &FA] A W3 (C-2225-3544-26272HEH FIgE 6 (2 med, L
C-2225-3544-31322%E 33E 7 (2 me)S, A#E (C-2225-3544-38402. 25 3}3E 8
mg)s ZH7t dATh. AwE C-2631S CH:Cl/MeOH &3F-&viz2 2SS wHEste] 35+
(1.126 2)& Attt 283 C-3337 (6.0 g)° st hexane, hexane/EtOAc (gradient)d] &=
"] 2 silica gel (Merck no. 7729) column chromatographyS AA|sle] o]z 2H 3 C-3337-2
25 3FE 10 (30 me)s, &2%E C-3337-145 CHuCl/MeOH &gz AAHS W5k
SEHE 11 (40 mg)S 424 Ao, 427 F C-3337-4856 (0.5 gl tsle] CH.ClE silica gel
(Merck no. 7729) column chromatographyS A A|3te] Aozl 483 C-3337-4856-1020 (90 mg)ol|
tjslo] thA] hexane, hexane-EtOAc (10:1, 10:2)¢] §&& & silica gel (Merck no. 7729) column
chromatography & 2 A13le] &3 C-3337-4856-1020-25342HF 33E 12 3 mg)S LA &
B3 C-3340 (2.0 g)° W3t hexane, hexane/EtOAc (gradient)?] &&F8uwE silica gel (Merck
no. 7729) column chromatographyS AA|ste] dojzl 4~E3E C-3940-55 CHoClo/MeOH &3+8
e AAge whEete] sete 11 (6 mg)e EATh &E3 C-3940-2226 (50 mg)ell thate]
CH:Cly/MeOH/H:0 = 7 : 0.1 : 0.5¢ &=8&"= silica gel (Merck no. 7729) column
chromatographyS 2 A]&te] dojx 483 C-3940-2226-6< CHyCly/MeOH E3H8ujz A4S
HkE5te] 39tE 13 (13 me)E 99t e 2238 C-6670 (3.8 g)& silica gel (Merck no.
7734) columnell A3l hexane/EtOAc (gradient)®] £-8uw=2 &&A]# chromatographys A3 %
o Atk

EtOAc 38 126.2 g& silica gel Merck no. 7729) column®] Z3. CH,Cle/MeOH (gradient)?] &
2 §EA7 A2RIFES AU o] T E-7290 (5.0 g)2 silica gel (Merck no. 7734) columnel
Z3l hexane, hexane/EtOAc (gradient)®] &ZF&w=Z &EAA 9 AFE E-7290-2 (0.2 9&
A2} silica gel (Merck no. 7729) column®] A3l CHyCle/MeOH/H:O = 7 : 0.1 : 0.5 —» 7 : 3 :
19 gz SEAFHT 97 e 2¥E E-7290-2-1 (0.1 g)& RP-18 columne] Zil
MeOH/H20 = 95 : 52 £=A1A 2719 A%3 E-7290-2-1-A¢} E-7290-2-1-BE 4o A=A}
=25 FE 14 8 mes, FARFE s 16 (20 me)E A7 AUtk AEE E-102149
(6.05 g)& hexane/EtOAc (gradient)®] £=&wZ silica gel (Merck no. 7734) column
chromatographyZ AAgte] 42 283 E-102149-3% CH.Cly/MeOH &0z A4S WHE
sto] 33E 16 (5 mg)E Ul E-102149-16-255 MeOH/H.0 = 8 : 29 §&8&m|& RP-18
column chromatographyZS A A|3ted detE 17 (10 mg)S ATt 283 E-102149-4670 (0.87
g2)S silica gel (Merck no. 7734) column®] ZA 1 CH»Clo/MeOH/HO = 7 : 0.1 : 0.5 — 7 : 0.5 :
05 - 7 :2: 059 &z &EAA & 18 (6 mg)F 19 (256 me)S AU AEE
E-267312 (8.14 g)& silica gel (Merck no. 7734) column®] Z¢] hexane/EtOAc (gradient)® &
SAA 42 258 E-267912-1921 (800 mg)S ThA| silica gel (Merck no. 7729) columnel] 2
3 CHoCloy/MeOH/H,O = 7 @ 05 @ 052 E£EFAAH 4 AEF E-267312-1921-AFE
CH:Cly/MeOH Z3-&mi2 AAQFE wh&ste] 313& 20 (66 mg)s AoH, 71 29 (53 mg)=
Al RP-18 columndll 231 MeOH/H:0 = 65 : 352 &&AA FE 21 (16 mg)s JAL &%
8] E-150257-45CH:Cly/MeOH Z3-&m= AA4S vbFsie] sete 22 (7 mg)s Ao o+
A% 3 E-313319 (7.0 g)& silica gel (Merck no. 7734) columno] Z3I hexane/EtOAc
(gradient) 2 §FA|A 9& £2E3F E-313319-911 (800 mg)S thA| silica gel (Merck no. 7729)
columne] A3 CH.Clo/MeOH/HO =7 : 0.1 : 05 — 7 :05:05 —>7:2:059 &2 &&=
AA A2EES ARt o] A£E3F E-313319-911-13 (20 mg)< silica gel (Merck no. 7729)

odo o 3 Jot R
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column®] ©hA] Aol EF3IEtOAc/MeOH (gradient) & €&EA1A 3H3HE 23 (17 me)S AUth A&
3] E-313319-911-14 (38 mg)%E silica gel (Merck no. 7729) columne] Zo] CHyCls/MeOH/H20
=7:1:05—>7:15:05—=>7:2:05 80 AZFE AANdo] & A2
E-313319-911-14-12%¢ 3g&E 24 (10 mg)e LAt T3 A¥3F E-313319-911-1526
(48mg)< silica gel (Merck no. 7729) columne] Zi E¥3EtOAc/MeOH (gradient)® &FA| A
33E 25 (2 mg)S UL 2HE3F E-313319-911-2740 (34 mg)S RP-18 columne] ZAi
MeOH/H20 = 6 @ 4% &&A17A 3¥= 26 2 mg)E EAT. 2&9 E-313319-1731 (1.59 @)=
silica gel (Merck no. 9385) column®] Z 3 CHyCloy/MeOH/HO =7 :1: 05 - 7 :15:05 —
7:2:05 $M2 §EAA 4 A8 F E-313319-1731-711 (24 mg)S A silica gel (Merck
no. 7729) columnel] Ao} CH.Clo/MeOH/HO0 =7 :1:05 - 7:15:05 —>7:2:059 &
shgu e &EA7A 3E 27 (105 meg)E AATH 2HF E-329346 (12.0 )< silica gel (Merck
no. 7734) column®] ZA 1 hexane/EtOAc (gradient)® &FA]AH AF3 E-329346-2031 (3.0 g)&
A1 o]E A silica gel (Merck no. 9385) columnel|l Z¢] CHzClo/MeOH/H:O = 7 : 1 : 0.5 —
7:15:05 —>7:2:05 &&%89=E chromatographyE A A|dle] £E 3 E-329346-2031-
120 (1.74 2)& 93th. o] &2%E38S Sephadex LH-20 columnel Zo] CHCl3/MeOH =1 : 12 &
EAA FLe 283 E-329346-2031-120-2 (23 mg)S ©HA] RP-18 columne] Z3il MeOH/H.O =
406 9 g8z £EAA IFE 28 (140 mg)S AATt. A% F E-329346-4613 (3.0 9%
silica gel (Merck no. 9385) columne] Z i CHyCloy/MeOH/H,O =7 : 1 :05 - 7 :15:05 —
7121059 &&8&vE chromatographys AAlste] dojzl 48 E-329346-4613-1521 (10
mg)S RP-18 column®] Zo] MeOH/H:0 = 6 : 49 &&8&u& §EAA 32 29 (dmg)S 9
o}, A% 3 E-329346-4613-22 (14 mg)E silica gel (Merck no. 7729) columnel] Z
CHoClo/MeOH/H:0 = 7 01 : 05 = 7 :15:05 = 7 :2:059 Tz EE2AAH 4
i8] E-329346-4613-22-50555 AAA S wHEsto] 319+ 30 (2 mg)es IAUTh

BuOH 3 150.0 g<& silica gel (Merck no. 7734) column®o] Z31 CHCly/MeOH/H0 = 7 : 1 :
05 —>7:15:05—>7:2:059 EFLME EEAIA &2 &L#E B-4046 (9.0 g)& THA
silica gel (Merck no. 7729) columno] Zo] EtOAc, EtOAc/H.O = 100 : 1¢ £=8&0=
chromatography® AAsle] AE3 B-4046-1721S 9t} o]E thA] RP-18 columnd] ZAx
MeOH/H:0 = 6 : 49] &2 &A1 I %3 B-4046-1721-62.2%F 33%E 31 (56 mg)
AU 2E B-4243& CHoCl/MeOH 382 AZAA S whEsto] shetE 32 (6.526 g)=
At e A%3 B-91 (0.2 2% RP-18 columno] Zi. MeOH/H.O = 1 : 98 &FAA A%
g B-91-1417 (40 mg)S ¥}t ©]2 thA] RP-18 columnol Zi MeOH/H:O = 0.5 : 9.59] &
MR gEAA de 2RI B-91-1417-1218 (20 mg)dl Wate] A RP-18 columnel ZAo]
MeOH/HO0 = 4 : 62 |FA7A 94L& 283 B-91-1417-1218-0916 (10 mg)< silica gel
(Merck no. 7729) columnel] Zi EtOAc/MeOH/H-0 = 100 : 16.5 : 13.59 &8z &FAFA
P AwE B-91-1417-1218-0916-4674=2 € 3S}3tE 33 (304 mg)s ULt &AEE
B-8485 (0.3 gX RP-18 columnol Zo] MeOH/H.O = 4 : 62 £3FAA d& 2823
B-8485-0114 150 mg< tA] Sephadex LH-20 columndl ZAil Hy09] A7 AE 3 B-8485-
0114(sp)-6 (45 mg)S <dArt. o= tv}A] silica gel Merck no. 7729) columnel] ZAo]
EtOAc/MeOH/H:0 = 100 : 16.5 : 13.59] =382 &FAIA & &8 B-8485-0114(sp)-
6-2163 (20 mg)S RP-18 columnd] Z¢] MeOH/H:0 = 3 : 79 &%8vw = chromatographyZ
AN EFe] P& AE3) B-8485-0114(sp)-6-2163-1928 25 3}3tE 34 (2 mg)S Ho3tith

!
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Hydrocarbon alcohols [n-docosanol (behenyl alcohol) & n-tetracosanol (lignoceryl alcohol), 1]
- wa B2AgEe 'H-NMR (400 MHz, CDCly) & 0.86 (3H, t, J = 6.5 Hz, CHj), 1.23 (CHy),
1.53 (2H, m, HOCH:CH»), 3.62 (2H, t, J = 6.6 Hz, HOCH). "C-NMR (75.5 MHz, CDCl3) &:
14.1 (CHs), 22.7 (CH2CHs), 25.7 (HOCH2CH2CH2), 29.3, 29.4, 29.6, 29.7, 31.9 (CH2CH:CHs),
32.8 (HOCH2CHy), 63.1 (HOCHy). EIMS m/z 364 [M — H,01]", 111, 97, 83. EIMS docosanol
m/z 308 [M — Hy01", 280, 139, 125, 111, 97, 83, 69; tetracosanol 336 [M — Hy0l", 308,
125, 111, 97, 83.

Hydrocarbon alcohols [n-docosanol, n-tetracosanol & n-eicosanol, 2]— WA FHAFET
"H-NMR (300 MHz, CDCls) & 0.88 (3H, t, / = 6.9 Hz, CHs), 1.25 (CHy), 1.56 (2H, m,
HOCH.CH>), 3.64 (2H, t, J = 6.6 Hz, HOCH»). ""C-NMR (75.5 MHz, CDCls) §: 14.1 (CHa),
22.7 (CH.CHjy), 25.7 (HOCH:CH.CHy), 29.3, 29.4, 29.6, 29.7, 31.9 (CH:CH.CHj3), 32.8
(HOCH2CHs), 63.1 (HOCHz). EIMS eicosanol m/Zz 280 [M — H:01", 252, 139, 111, 97, 83,
69; docosanol m/z 308 [M — Hz01", 280, 139, 125, 111, 97, 83, 69; tetracosanol 336 [M
- H,0]", 308, 125, 111, 97, 83.

(24.5)-Cycloart-25-en—-38,24—diol [(38B,24.5-9,19-cyclolanost-25-ene-3,24-diol, 3] — =¥ A
2 [alp™ = +48.4° (¢ = 0.25, MeOH). IR umax 3388 (OH), 1649 (C=C), 1451 (CHy), 1375
(CHs), 1024, 899 (C=CHy), 757 cm™'. '"H-NMR (300 MHz, CDCly) &: 0.33 (1H, d, J = 4.2 Hz,
H-19a), 0.55 (1H, d, J = 3.9 Hz, H-19b), 0.81 (3H, s, 30-CHs), 0.88 (3H, d, J = 5.1 Hz,
21-CHs), 0.89 (3H, s, 28-CHs), 0.96 (6H, s, 18, 29-CHs), 1.72 (3H, s, 27-CHs), 3.28 (1H,
dd, /= 4.5, 11.1 Hz, H-3), 4.02 (1H, t, /= 6.6 Hz, H-24), 4.84 (1H, br s, H-26a), 4.92 (1H,
br s, H-26b). "C-NMR (75.5 MHz, CDCl3) &: 31.9 (C-1), 30.3 (C-2), 78.8 (C-3), 40.4 (C-4),
47.1 (C-5), 21.1 (C-6), 26.0 (C-7), 48.0 (C-8), 19.9 (C-9), 26.0 (C-10), 26.4 (C-11), 32.8
(C-12), 45.2 (C-13), 48.8 (C-14), 35.5 (C-15), 28.1 (C-16), 52.1 (C-17), 18.0 (C-18), 29.9
(C-19), 35.9 (C-20), 18.3 (C-21), 31.8 (C-22), 31.4 (C-23), 147.5 (C-25), 111.5 (C-26),
17.2 (C-27), 25.4 (C-28), 14.0 (C-29), 19.3 (C-30). EIMS m/z 442 [M]" (0.8), 424 [M—
H:01" (3.3), 409 [M - H:0 — CH3l™ (3.4), 391 [M - 2H:0 — CHs]" (0.8), 381 [M - H:0 —
CsH71" (3), 315 [M - side-chain]® (1.7), 302 [a species]” (6.7), 297 [M - side-chain -
H»01" (2). 203 (6.7), 175 (15), 95 (54), 71 (100), 55 (63).

Trilinolein [glycerol trilinoleate, glycerol tri-9,12-octadecadienoate, 4] — WA <] oil. 'H-NMR
(300 MHz, CDClg) 6: 0.85-0.91 (9H, m, 3 X CHs), 1.30 (CHz), 1.61 (6H, m, 3 X 3-CHy),
2.04 (12H, q, J = 6.3 Hz, 3 X 8-CHg, 3 X 14-CHy), 2.31 (6H, t, J = 7.5 Hz, 3 X COCHy),
2.77 (6H, t, J = 6.3 Hz, 3 X 11-CHy), 4.14 (2H, dd, J = 6.0, 12.0 Hz, a,y-CHy), 4.29 (2H,
dd, J = 4.5, 12.0 Hz, a,y-CHy), 5.24-5.42 (13H, m, B-CH, 12 x CH=CH). "C-NMR (75.5
MHz, CDCls) 6. 14.0, 14.1 (CHs), 22.5, 22.7 (C-17), 24.8, 24.9 (C-3), 25.6 (C-11), 27.2
(C-8, 14), 29.1-29.7 (CHy), 29.2 (C-6), 29.3 (C-15), 29.6 (C-7), 31.5 (C-16), 34.0, 34.2
(C-2), 62.1 (C-a,y), 68.9 (C-P), 127.9 (C-12), 128.1 (C-10), 129.9 (C-9), 130.2 (C-13),
172.8, 173.2 (CO). FABMS m/z 879 [M + HI", 600 [(M + H) — 27917, 337 [M + H) -
279 — 26317, 263.

Hexacosanol [CHs(CHz)2;CH.CH.OH, ceryl alcohol, 51 — #4 B4R ek "H-NMR (300 MHz,
CDCl3) & 0.88 (3H, t, J = 7.2 Hz, CHy), 1.25 (CHp), 1.56 (2H, m, HOCH:CHy), 3.64 (2H, t, J
= 6.6 Hz, HOCHz). EIMS m/z 364 [M — H,Ol", 111, 97, 83.

Obtusifoliol  [4a,14a-dimethyl-5a-ergosta—8,24(241)~dien-3B-0l, 6] — @A g3

=.
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'"H-NMR (300 MHz, CDCl3) &: 0.71 (3H, s, 18-CHz), 0.89 (3H, s, 14-CHz), 0.93 (3H, d, J =
6.3 Hz, 21-CHjy), 0.97 (3H, s, 19-CHgz), 1.00 (3H, d, / = 6.3 Hz, 4-CH3), 1.02 (3H, d, / = 6.9
Hz, 26-CHz), 1.03 (3H, d, J = 6.9 Hz, 27-CHjy), 3.09 (1H, m, H-3), 4.66 (1H, d, J = 1.5 Hz,
C=CHy), 4.72 (1H, br s, C=CHy). EIMS m/z 426 [M]" (12), 411 [M - CHzl" (28), 393 [M -
CHs; — H.01" (8), 383 (7), 327 (10), 245 (24), 105 (88), 55 (100).

Gramisterol [24-methylenelophenol, 4a-methyl-5a-ergosta-7,24(24")-dien-3B-ol, 7] — WA
TR 'H-NMR (300 MHz, CDCly) & 0.54 (3H, s, 18-CHa), 0.83 (3H, s, 19-CHz), 0.95
(38H, d, J = 6.3 Hz, 21-CH3), 0.99 (3H, d, J = 6.3 Hz, 4-CHy), 1.02 (3H, d, / = 6.9 Hz,
26-CHs), 1.03 (3H, d, / = 6.9 Hz, 27-CHy), 3.13 (1H, m, H-3), 4.66 (1H, d, / = 1.2 Hz,
C=CHy), 4.71 (1H, br s, C=CHy), 5.18 (1H, m, H-7). C-NMR (75.5 MHz, CDCl3) §: 37.0
(C-1), 31.1 (C-2), 76.2 (C-3), 40.3 (C-4), 46.7 (C-5), 26.6 (C-6), 117.5 (C-7), 139.1 (C-8),
49.6 (C-9), 34.6 (C-10), 21.4 (C-11), 39.6 (C-12), 43.4 (C-13), 55.0 (C-14), 22.9 (C-15),
27.9 (C-16), 56.0 (C-17), 11.8 (C-18), 14.1 (C-19), 36.2 (C-20), 18.8 (C-21), 34.8 (C-22),
29.7 (C-23), 156.9 (C-24), 33.8 (C-25), 21.9 (C-26), 22.0 (C-27), 15.1 (4-CHa), 105.9
(C=CHy). EIMS m/z 412 [M]I" (6), 397 [M - CHszl" (7), 379 [M - CHs; — H:01" (3), 328
(19), 313 (7), 285 (100), 241 (11).

Citrostadienol [24-ethylidenelophenol, (242 -4a-methyl-5a-stigmasta-7,24(24)-dien-3B-ol,
8] — maA} Bul 'H-NMR (300 MHz, CDCl3) & 0.54 (3H, s, 18-CHas), 0.83 (3H, s, 19-CHsy),
0.95 (3H, d, J = 6.3 Hz, 21-CH3), 0.98 (6H, d, /= 6.9 Hz, 26, 27-CHy), 0.99 (3H, d, / = 6.6
Hz, 4-CHj), 1.59 (3H, dt, J = 1.2, 6.6 Hz, 29-CH3), 2.83 (I1H, septet, J = 6.9 Hz, H-25),
3.12 (1H, dt, /= 3.3, 11.1 Hz, H-3), 5.11 (1H, q, J = 6.6 Hz, H-28), 5.18 (1H, dd, /= 1.5,
6.0 Hz, H-7). »C-NMR (75.5 MHz, CDCly) &: 37.0 (C-1), 31.0 (C-2), 76.2 (C-3), 40.3 (C-4),
46.7 (C-5), 26.6 (C-6), 117.5 (C-7), 139.1 (C-8), 49.7 (C-9), 34.8 (C-10), 21.4 (C-11), 39.5
(C-12), 43.4 (C-13), 55.0 (C-14), 22.9 (C-15), 28.0 (C-16), 56.0 (C-17), 11.8 (C-18), 14.1
(C-19), 36.6 (C-20), 18.9 (C-21), 35.9 (C-22), 28.0 (C-23), 145.8 (C-24), 28.6 (C-25), 21.0
(C-26), 21.1 (C-27), 15.1 (4-CHs), 116.5 (C-28), 12.7 (C-29). EIMS m/z 426 [M]" (1), 411
[M - CHsl" (1), 408 [M — H:01" (1), 328 (33), 313 (6), 285 (100), 267 (6). 245 (5), 227
(8).

B-Sitosterol [stigmast-5-en-3B-ol, 9] — ®WAl XaA4. 'H-NMR (300 MHz, CDCls) 6: 0.68
(3H, s, CH3-18), 0.81 (3H, d, / = 6.6 Hz, CH3-26), 0.83 (3H, d, / = 6.3 Hz, CH3-27), 0.84
(38H, t, J = 7.2 Hz, CH3-29), 0.92 (3H, d, J = 6.6 Hz, CH3-21), 1.01 (3H, s, CH3-19), 3.52
(1H, m, H-3), 5.35 (1H, d, / = 5.1 Hz, H-6). C-NMR (75.5 MHz, CDCls) &: 37.3 (C-1),
31.7 (C-2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7 (C-6), 31.9 (C-7), 31.9 (C-8), 50.1
(C-9), 36.5 (C-10), 21.1 (C-11), 39.8 (C-12), 42.3 (C-13), 56.8 (C-14), 24.3 (C-15), 28.2
(C-16), 56.1 (C-17), 11.9 (C-18), 19.4 (C-19), 36.1 (C-20), 18.8 (C-21), 34.0 (C-22), 26.1
(C-23), 45.8 (C-24), 29.2 (C-25), 19.0 (C-26), 19.8 (C-27), 23.1 (C-28), 12.0 (C-29).
Bis(2-ethylhexyl)phthalate [1,2-benzenedicarboxylic acid bis(2-ethylhexyl) ester, DEHP,
dioctylphthalate, DOP, 10] — w|&49] oil. [alp'? = +3.8° (¢ = 0.4, CHCl3). IR vma (CCly)
2959-2862 (CH), 1729 (C=0), 1462 (CH.), 1381 (CHj), 1280, 1125 (ester), 743 cm™'
(O-substituted phenyl). 'H-NMR (400 MHz, CDCly) &: 7.67 (2H, dd, J = 2.3, 6.5 Hz, H-3),
751 (2H, J = 3.3, 5.7 Hz, H-4), 4.15-4.23 (4H, m, H-1a, 1'b), 1.66 (2H, m, H-2",
1.23-1.45 (16H, m, H-3", 4%, 5°, 7)), 0.83-0.91 (12H, m, H-6", 8). “C-NMR (100 MHz,
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CDCls) 6: 167.7 (C-1), 132.4 (C-2), 130.8 (C-4), 128.8 (C-3), 68.1 (C-17), 38.7 (C-27), 30.3
(C-39, 28.9 (C-79), 23.7 (C-47), 22.9 (C-57), 14.0 (C-6"), 10.9 (C-8"). EIMS m/z 390 [M]"
(1), 279 [M - CgHisl" (40), 167 [M — CigHail" (61), 149 [M — CigH3301" (100).

Fatty acids [Cis — Cy fatty acids, 111 — 24 F43g2 2 'H-NMR (300 MHz, CDCls) §: 0.88
(3H, t, J = 6.6 Hz, CHjy), 1.25 (CHy), 1.63 (2H, m, COCH.CH.), 2.34 (2H, t, J = 7.5 Hz,
COCHp).""C-NMR (75.5 MHz, CDCls) & 14.1 (CHa), 22.7, 24.7, 29.1, 29.2, 29.4, 29.6, 29.7,
31.9, 34.0, 179.9 (CO). GC/MS tr 19.5: m/z 270 [M]1", 227, 143, 87, 74 (palmitic acid methyl
ester, 4.8%). tg 20.5: m/z 284 [M]", 241, 143, 87, 74 (heptadecanoic acid methyl ester,
1.2%). tr 21.5: m/z 298 [M]", 255, 199, 143, 87, 74 (stearic acid methyl ester, 5.8%). tr
22.4: m/z 312 [M]1", 269, 143, 87, 74 (nonadecanoic acid methyl ester, 0.9%). tr 23.3: m/z
326 [MI1%, 283, 199, 143, 87, 74 (arachidonic acid methyl ester, 10%). tg 24.3: m/z 340
[M]7, 297, 241, 143, 87, 74 (heneicosanoic acid methyl ester, 4.0%). tg 25.5: m/z 354 [M]",
311, 255, 199, 143, 87, 74 (behenic acid methyl ester, 28.3%). tr 26.9: m/z 368 [M]", 325,
269, 199, 143, 87, 74 (tricosanoic acid methyl ester, 7.8%). tg 28.8: m/z 382 [M]", 339,
283, 199, 143, 87, 74 (lignoceric acid methyl ester, 30.3%). tg 30.9: m/z 396 [M]", 353,
297, 199, 143, 87, 74 (pentacosanoic acid methyl ester, 3%). tr 33.9: m/z 410 [M]", 367,
311, 255, 199, 143, 87, 74 (cerotic acid methyl ester, 3.1%).

Coniferaldehyde [Coniferylaldehyde, ferulaldehyde, 3-(4-hydroxy-3-methoxyphenyl)-2-
propenal, 4-hydroxy-3-methoxycinnamaldehyde, 12] — 4 FAHHET R v, (KBr) 3420
(OH), 1672 (a,B-unsat. C=0), 1644, 1597, 1513 (aromat. C=C), 1287, 1135, 1027, 940, 814
cm™'. UV Amax (log &) (MeOH) 222 (4.00), 240 (4.04), 339 (4.37) nm. 'H-NMR (300 MHz,
CDs0D) &: 3.90 (3H, s, OCH3), 6.65 (1H, dd, /= 7.8, 15.6 Hz, H-8), 6.84 (1H, d, / = 8.1 Hgz,
H-5), 7.17 (1H, dd, J = 1.8, 8.1 Hz, H-6), 7.26 (1H, d, /= 1.8 Hz, H-2), 7.58 (1H, d, J =
15.6 Hz, H-7), 9.57 (1H, d, J = 7.8 Hz, H-9). "C-NMR (75.5 MHz, CDs0D) & 127.6 (C-1),
112.1 (C-2), 149.5 (C-3), 151.7 (C-4), 116.6 (C-5), 125.2 (C-6), 156.3 (C-7), 126.7 (C-8),
196.2 (C-9), 56.4 (OCHs). EIMS m/z 178 [M]1'(100), 177 [M - HI" (24), 161 [M - OHI"
(28), 147 (41), 135 (50),118 (25),107 (45), 89 (26), 77 (46).

Caffeic acid docosanoyl ester [docosanoyl caffeate, 13] — W} ZAFRu 'H-NMR (300
MHz, CDCl3) & 0.88 (3H, t, J = 6.9 Hz, CHjy), 1.25 [br s, (CHp,], 1.69 (2H, m, H-2"), 4.19
(2H, t, J = 6.9 Hz, H-1), 6.26 (1H, d, /= 15.9 Hz, H-8), 6.87 (1H, J = 8.1 Hz, H-5), 7.01
(1H, dd, J = 2.1, 8.1 Hz, H-6), 7.09 (1H, d, J = 2.1 Hz, H-2), 7.57 (1H, d, J = 15.9 Hz,
H-7). C-NMR (75.5 MHz, CDsOD + CDCly) & 14.3 (CHs), 23.2 (CHsCH»-), 26.5 (C-39),
29.3 (CH3CH2CH2CHz-), 29.8 (CH2), 29.9 (CHp), 30.1 (CHz), 30.2 (CH2), 32.5 (C-27), 65.2
(C-17, 114.7 (C-8), 114.9 (C-2), 115.9 (C-5H), 122.4 (C-6), 127.2 (C-1), 145.9 (C-3), 146.2
(C-7), 148.6 (C-4), 169.0 (C-9). EIMS m/z (rel. int., %) 572 [M", caffeic acid octacosanol
ester] (6), 544 [M", caffeic acid hexacosanoyl ester] (10), 516 [M", caffeic acid
tetracosanoyl ester] (43), 488 [M", caffeic acid docosanoyl ester] (63), 460 [M", caffeic
acid eicosanoyl ester] (11), 432 [M", caffeic acid octadecanoyl ester] (3), 180 [caffeic
acid]” (100), 163 [(HO):CeHsCH=CH-C=0"1 (95), 136 [caffeic acid — CO21"(29).

Pomolic acid [19a-hydroxyursolic acid, benthamic acid, 38,19a-dihydroxyurs-12-en-28-oic
acid, 14] — WA 2R [o]p* = +22.2° (¢ = 0.15, MeOH). IR vmax 3420 (OH), 1688
(COOH), 1460, 1387, 1030 cm . 'H-NMR (500 MHz, pyridine-ds) § : 0.90, (3H, s, 25-CHy),
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1.01 (3H, s, 23-CH3), 1.10 (3H, s, 26-CHs), 1.22 (3H, s, 24-CHsy), 1.44 (3H, s, 29-CHs),
1.71 (3H, s, 27-CHy), 1.10 (3H, d, J = 6.6 Hz, 30-CHj), 2.33 (1H, ddd, J = 4.5, 13.6, 13.6
Hz, H-158), 3.05 (1H, br s, H-18), 3.12 (1H, J = 4.0, 12.9, 12.9 Hz, H-16a), 3.42 (1H, dd, J
= 5.2, 10.9 Hz, H-3), 5.60 (1H, br s, H-12). C-NMR (125.8 MHz, pyridine-ds) & 39.0
(C-1), 28.1 (C-2), 78.2 (C-3), 39.3 (C-4), 55.8 (C-5), 18.9 (C-6), 33.6 (C-7), 40.3 (C-8),
47.7 (C-9), 37.3 (C-10), 24.0 (C-11), 128.0 (C-12), 139.9 (C-13), 42.1 (C-14), 29.3 (C-15),
26.4 (C-16), 48.3 (C-17), 54.6 (C-18), 72.7 (C-19), 42.3 (C-20), 27.1 (C-21), 38.5 (C-22),
28.7 (C-23), 16.7 (C-24), 15.5 (C-25), 17.2 (C-26), 24.6 (C-27), 180.7 (C-28), 26.9 (C-29),
16.5 (C-30). EIMS m/z 472 [M1" (2), 454 [M — H,01" (5), 439 [M — CH; — H.01" (2),
426 [M — (COOH + H)I" (18), 354 (10), 264 (14), 246 (23), 220 (24), 207 (35), 201 (34),
190 (50), 146 (100).

Ursolic acid [3B-hydroxyurs-12-en-28-oic acid, 15] — WA ZAFZE2 [¢]p* = -51.9° (¢ =
0.2, MeOH). IR vmax 1692 (COOH), 1458, 1387, 1032, 829, 828 cm™. 'H-NMR (400 MtHz,
pyridine-ds) § : 0.87 (3H, s, 25-CHz), 1.22 (3H, s, 23-CHs), 1.00 (3H, s, 26-CHs), 1.02 (3H,
s, 24-CHas), 0.98 (3H, d, J = 6.8 Hz, 29-CHs), 1.21 (3H, s, 27-CHas), 0.93 (3H, d, J = 5.8 Hz,
30-CHs), 2.09 (1H, dt, J = 4.0, 13.1 Hz, H-16a), 2.30 (1H, dt, / = 4.8, 13.4 Hz, H-158),
2.61 (1H, br d, J = 11.2 Hz, H-18), 3.44 (1H, t, J = 8.8 Hz, H-3), 5.46 (1H, br s, H-12).
BC-NMR (100 MHz, pyridine-ds) &: 39.0 (C-1), 28.0 (C-2), 78.1 (C-3), 39.3 (C-4), 55.8
(C-5), 18.7 (C-6), 34.2 (C-7), 39.9 (C-8), 48.0 (C-9), 37.2 (C-10), 23.6 (C-11), 125.5
(C-12), 139.2 (C-13), 42.2 (C-14), 28.6 (C-15), 24.8 (C-16), 48.0 (C-17), 53.5 (C-18), 39.4
(C-19), 39.3 (C-20), 31.0 (C-21), 37.4 (C-22), 28.7 (C-23), 16.5 (C-24), 15.6 (C-25), 17.5
(C-26), 23.8 (C-27), 180.0 (C-28), 17.4 (C-29), 21.4 (C-30). EIMS m/z 456 [M]" (2), 438
[M — H:01" (1), 423 [M — CHs; — H201" (1), 248 [D/E ring (a)]” (100), 207 [A/B ring
(1" (26), 203 [a — (COOH + H)I" (44), 133 (32). (+)-FABMS m/z 479 [M + Nal®, 439
[((M + H) - H.0]", 248, 203. (-)-FABMS m/z 455 [M - H]".

9a-Hydroxypinoresinol [tetrahydro-3,6-bis(4-hydroxy—-3-methoxyphenyl)-1/,3/4-furo[3,4-c]
furan-1-ol, 16] — ¥ ZAg3gE= 'H-NMR (300 MHz, CD;OD) & 2.88 (1H, ddd, J = 0.8,
7.2, 7.4 Hz, H-8), 3.13 (1H, m, H-8"), 3.84, 3.85 (3H each, s, 2 X OCH3), 3.99 (1H, dd, J =
2.2, 9.0 Hz, H-9%q), 4.19 (1H, dd, /= 6.0, 9.0 Hz, H-9"ax), 4.82 (1H, d, J = 6.9 Hz, H-7),
4.86 (1H, d, J = 7.0 Hz, H-7"), 5.47 (1H, d, J = 0.8 Hz, H-9), 6.74 (1H, d, J = 8.1 Hz,
H-5%, 6.77 (1H, d, J = 8.2 Hz, H-5), 6.80 (1H, dd, /= 1.5, 8.2 Hz, H-6), 6.86 (1H, dd, /=
1.8, 8.1 Hz, H-6"), 6.93 (1H, d, /= 1.5 Hz, H-2), 7.16 (1H, d, /= 1.8 Hz, H-2). “C-NMR
(75.5 MHz, CDs0OD) &: 135.1, 136.2 (C-1, 1), 111.4, 111.9 (C-2, 27, 147.9, 148.1 (C-3, 3,
149.9, 150.0 (C-4, 4, 116.6, 116.9 (C-5, 57, 120.6, 121.0 (C-6, 67, 85.8 (C-7), 89.6
(C-79, 64.2 (C-8), 55.7 (C-87), 103.5 (C-9), 73.7 (C-9"), 57.1, 57.2 (OCH3 X 2). EIMS m/z
374 [M]" (32), 356 [M - H.0]1"(8), 327 [M - H,O - CHOI"(19), 298 [M - H.0 -
2CHO17(19), 222 (9), 205 (10), 191 (26), 178 (20), 163 [CH3(OH)CsHsC*H=CH-CHz] (36),
153 (95), 152 [CH3(OH)CsH;CHOI®™  (42), 151 [CH3(OH)CsH3;C=0"]1 (100), 137
[CH3(OH)CeH3CH2 1" (78), 131 (58), 124 (23), 93 (37).

Euscaphic acid [acuminatic acid, jacarandic acid, 2a,3a,19a-trihydroxyurs—12-en-28-oic acid,
171 — 9 BAPRI (] = +12.0° (¢ = 0.2, MeOH). IR v 3436 (OH), 1690 (COOH),
1458, 1379, 1040, 939, 768 cm™'. '"H-NMR (300 MHz, pyridine-ds) &: 0.89 (3H, s, 23-CHz),
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0.97 (3H, s, 25-CHs), 1.09 (3H, s, 26-CHz), 1.10 (3H, d, / = 6.3 Hz, 30-CHs), 1.25 (3H, s,
24-CHs), 1.40 (3H, s, 29-CHy), 1.63 (3H, s, 27-CHy), 1.74 (1H, t, J = 11.7 Hz, H-1a), 1.88
(1H, dd, J = 4.5, 12.0 Hz, H-1), 2.32 (1H, ddd, J = 4.2, 13.2, 13.2 Hz, H-158), 3.03 (1H,
br s, H-18), 3.10 (1H, ddd, /= 4.5, 12.9, 13.2 Hz, H-16a), 3.75 (1H, d, J = 2.4 Hz, H-3B),
4.29 (1H, ddd, J = 2.7, 4.2, 11.6 Hz, H-2B), 5.57 (1H, br s, H-12). ""C-NMR (75.5 MHz,
pyridine-ds) & 42.4 (C-1), 66.1 (C-2), 79.3 (C-3), 38.8 (C-4), 48.8 (C-5), 18.6 (C-6), 33.5
(C-7), 40.6 (C-8), 47.6 (C-9), 38.7 (C-10), 24.1 (C-11), 128.0 (C-12), 140.0 (C-13), 42.9
(C-14), 29.2 (C-15), 26.4 (C-16), 48.3 (C-17), 54.6 (C-18), 72.7 (C-19), 42.2 (C-20), 26.9
(C-21), 38.5 (C-22), 29.4 (C-23), 22.3 (C-24), 16.8 (C-25), 17.3 (C-26), 24.6 (C-27), 180.7
(C-28), 27.1 (C-29), 16.6 (C-30). EIMS m/z 488 [MI" (6), 470 [M — H:01" (5), 455 [M —
H.O — CHsl™ (9), 452 [M — (2 X H0)1" (7), 442 [M — (COOH + 1" (38), 424 (11), 409
(8), 370 (15), 264 [D/E ring (a)1" (29), 246 (77), 223 (44), 218 (69), 201 (99), 146 (100).
Hederagenin [3B,23-dihydroxyolean-12-en-28-o0ic acid, 18] — W& FAFEd [¢],* =
+12.0° (¢ = 0.2, MeOH). '"H-NMR (300 MHz, pyridine-ds) & 0.92, 0.96, 0.99, 1.04, 1.05,
1.23 (3H each, s, 6 X CHs), 3.30 (1H, dd, J = 3.3, 13.5 Hz, H-18), 3.72 4.18 (1H each, d, /
= 10.2 Hz, H-23), 4.19 (1H, t, J = 8.7 Hz, H-3a), 5.49 (1H, t, J = 3.3 Hz, H-12). 'H-NMR
(300 MHz, CDs0D) 6: 0.69, 0.81, 0.90, 0.93, 0.97, 1.16 (3H each, s, 6 X CHj), 2.84 (1H, br
dd, /= 4.5, 14.1 Hz, H-18), 3.28 3.52 (1H each, d, J = 11.1 Hz, H-23), 3.60 (1H, dd, J =
5.1, 10.8 Hz, H-3a), 5.23 (1H, t, J = 3.6 Hz, H-12). EIMS m/z 472 [M]" (0.1), 454 [M -
H.01" (0.1), 248 [D/E ring (a)]1*, (100), 203 [a — COOHI" (75), 175 (20), 133 (34).
Secologanin dimethyl acetal [4-(2,2-dimethoxyethyl)-3-ethenyl-2-(B-D-glucopyranosyloxy)-
3,4-dihydro-2/H-pyran-5-carboxylic acid methyl ester, secologanin acetal, 19] — w3 2
2 [alp® = -127.5° (¢ = 0.12, MeOH). IR vma (KBr) 3409 (OH), 1705 (ester), 1631 (a,B-
unsat. C=0), 1439 (CH,), 1388 (CHs), 1286 (ester), 1075 (glycosidic C-0), 871, 768 cm .
UV Amax (log &) (MeOH) 230 (3.91) nm. 'H-NMR (300 MHz, CD;OD) &: 1.63 (1H, ddd, J =
4.5, 8.1, 13.8 Hz, H-6a), 2.05 (1H, dt, / = 6.9, 13.8 Hz, H-6b), 2.66 (1H, dt, / = 5.4, 8.7
Hz, H-9), 2.90 (1H, br dd, J = 6.6, 12.3 Hz, H-5), 3.28, 3.29 (3H each, s, 2 X CH30), 3.69
(3H, s, COOCH3), 4.48 (1H, dd, J = 4.5, 6.9 Hz, H-7), 5.25 (1H, dd, J = 1.8, 10.5 Hz,
H-10a), 5.29 (1H, dd, / = 1.8, 17.4 Hz, H-10b), 5.50 (1H, d, / = 5.4 Hz, H-1), 5.72 (1H,
ddd, /= 8.7, 10.2, 17.4 Hz, H-8), 7.42 (1H, d, J = 1.2 Hz, H-3), 4.66 (1H, d, /= 7.8 Hz,
H-17), 3.65 (1H, dd, J = 5.7, 12.0 Hz, H-6"a), 3.89 (1H, dd, J = 2.4, 12.0 Hz, H-6"b).
BC-NMR (75.5 MHz, CD;OD) & 97.8 (C-1), 153.2 (C-3), 111.7 (C-4), 29.4 (C-5), 33.2
(C-6), 104.5 (C-7), 135.8 (C-8), 45.3 (C-9), 119.8 (C-10), 100.1 (C-17), 74.6 (C-2"), 78.0
(C-37, 71.5 (C-47), 78.4 (C-5), 62.7 (C-6"), 169.2 (COOCH3), 51.7 (COOCHs), 52.6, 53.9
(OCH3). FABMS m/z 457 [M + Nal®, 403 [(M + H) - CH30H]", 241 [(M + H) - (CH30H +
162)1".

B-Sitosterol 3-(0-B-D-glucoside [daucosterol, 20] — WA ZAZB 'H-NMR (300 MHz,
pyridine-ds) & 0.65 (3H, s, CH3-18), 0.85 (3H, d, J = 6.3 Hz, CH3-26), 0.87 (3H, d, J = 6.6
Hz, CH3-27), 0.88 (3H, t, /= 7.8 Hz, CH3-29), 0.98 (3H, d, J = 6.3 Hz, CH3-21), 0.93 (3H,
s, CH3-19), 3.96 (1H, m, H-5"), 3.98 (1H, m, H-3), 4.05 (1H, t, J = 8.7 Hz, H-2"), 4.27 (1H,
t, /= 8.7 Hz, H-3"), 4.30 (1H, t, /= 8.4 Hz, H-4), 441 (1H, dd, J = 5.1, 11.7 Hz, H-6"a),
4.56 (1H, dd, /= 2.1, 11.7 Hz, H-6'b), 5.05 (1H, d, J = 7.5 Hz, H-1"), 5.34 (1H, d, /= 4.8
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Hz, H-6). ""C-NMR (75.5 MHz, pyridine-ds) &: 37.6 (C-1), 30.4 (C-2), 78.7 (C-3), 39.6
(C-4), 140.2 (C-5), 122.0 (C-6), 32.4 (C-7), 32.3 (C-8), 50.6 (C-9), 37.1 (C-10), 21.5
(C-11), 40.1 (C-12), 42.7 (C-13), 57.0 (C-14), 24.7 (C-15), 28.7 (C-16), 56.5 (C-17), 12.1
(C-18), 19.4 (C-19), 36.5 (C-20), 19.2 (C-21), 34.4 (C-22), 26.7 (C-23), 46.3 (C-24), 29.7
(C-25), 19.5 (C-26), 20.1 (C-27), 23.6 (C-28), 12.3 (C-29), 102.7 (C-17), 75.5 (C-2"), 78.6
(C-37), 71.7 (C-4"), 78.4 (C-5"), 63.1 (C-6).

23-Hydroxytormentic acid [19a-hydroxyasiatic acid, 2a,38,19a,23-tetrahydroxyurs-12-en-
28-o0ic acid, 21] — WA RAEHRU [q]p® = -6.4° (¢ = 0.1, pyridine). IR U 3420 (OH),
1690 (COOH), 1458, 1377, 1049 cm . 'H-NMR (300 MHz, pyridine-ds) &: 1.06, 1.08, 1.11,
1.40, 1.64 (3H each, s, 5 < CH3), 1.09 (3H, d, /= 6.6 Hz, 30-CHj), 2.33 (1H, ddd, J = 3.9,
11.4, 11.4 Hz, H-158), 3.04 (1H, br s, H-18), 3.08 (1H, ddd, / = 4.2, 13.5, 13.5 Hz, H-16a),
3.71 (1H, d, J = 10.2 Hz, H-23a), 4.18 (1H, d, / = 9.0 Hz, H-3a), 4.25 (1H, ddd, / = 3.6,
9.3, 9.3 Hz, H-2B), 4.19 (1H, d, J = 10.2 Hz, H-23b), 5.57 (1H, br s, H-12). 'H-NMR (300
MHz, pyridine-ds + D20) & 1.00, 1.01, 1.05, 1.38, 1.59 (3H each, s, 5 X CHa), 1.07 (3H, d,
J = 6.9 Hz, 30-CHy), 2.27 (1H, ddd, J = 3.9, 12.0, 12.0 Hz, H-158), 2.98 (1H, br s, H-18),
3.02 (1H, ddd, J = 3.6, 13.0, 13.0 Hz, H-16a), 3.66 (1H, d, /= 10.2 Hz, H-23a), 4.15 (1H,
d, /= 9.3 Hz, H-3w), 4.22 (1H, ddd, /= 4.2, 9.9, 10.1 Hz, H-2B), 4.13 (1H, d, J = 10.2 Hz,
H-23b), 5.52 (1H, br s, H-12). "C-NMR (125.8 MHz, pyridine—ds) §: 47.7 (C-1), 68.8 (C-2),
78.3 (C-3), 43.6 (C-4), 47.9 (C-5), 18.6 (C-6), 33.1 (C-7), 40.4 (C-8), 47.7 (C-9), 38.3
(C-10), 24.1 (C-11), 127.8 (C-12), 139.9 (C-13), 42.1 (C-14), 29.3 (C-15), 26.3 (C-16),
48.2 (C-17), 54.5 (C-18), 72.6 (C-19), 42.3 (C-20), 26.9 (C-21), 38.4 (C-22), 66.5 (C-23),
14.2 (C-24), 17.3 (C-25), 17.3 (C-26), 24.6 (C-27), 180.8 (C-28), 27.0 (C-29), 16.7 (C-30).
FABMS m/z 527 [M + Nal'. EIMS m/z 504 [M]" (8), 486 [M~— H:01" (5), 468 [M — (2 X
Hx0)1" (7), 458 [M — (COOH + H)I" (35), 386 (12), 264 [D/E ringl® (16), 246 (25), 218
(23), 201 (33), 146 (69), 72 (100).

Caffeic acid [3-(3,4-dihydroxyphenyl)-2-propenoic acid, 3,4-dihydroxycinnamic acid, 22] —
A Bk TRy, (KBr) 3137 (OH), 1650 (a,B-unsat. C=0), 1610, 1512, 1434 (aromat.
C=0), 1279, 1221, 1162, 1117, 975 (trans CH=CH), 903, 856, 797 cm™. UV A (0g €)
(MeOH) 216 (4.28), 241 (4.10), 296 (4.20), 323 (4.31) nm. 'H-NMR (400 MHz, DMSO-ds) §&:
6.16 (1H, d, /= 15.8 Hz, H-8), 6.75 (1H, d, J = 8.2 Hz, H-5), 6.96 (1H, dd, J = 1.8, 8.2 Hz,
H-6), 7.02 (1H, d, J = 1.8 Hz, H-2), 7.40 (1H, d, J = 15.8 Hz, H-7), 9.16, 9.56 (1H each, br
s, OH), 12.1 (1H, br s, COOH). "C-NMR (75.5 MHz, CD;OD) &: 127.8 (C-1), 115.6 (C-2),
146.8 (C-3), 149.5 (C-4), 116.5 (C-5), 122.8 (C-6), 147.0 (C-7), 114.1 (C-8), 171.1 (C-9).
EIMS m/z 180 [M]" (100), 163 [M — HOI" (24), 136 [M — CO21" (83), 135 [M — COzHI"
(28), 134 [M — (COzH + H)]™ (56), 117 (18), 107 (17), 89 [C7H51" (64).
9,12,13-Trihydroxyoctadeca—-10(£),15(2)-dienoic acid (23) — ¥4 FAFER D [a]p*™ = -30.4°
(¢ = 0.1, MeOH). IR umax (KBr) 3544, 3355 (OH), 2926, 2849 (CH), 1696 (acid), 1462 (CHy),
1311 (CH3), 1071 (C-0), 974 (trans CH=CH), 860, 725 cm ‘. '"H-NMR (300 MHz, CDs;0D) &:
0.96 (3H, t, J = 7.5 Hz, 18-CHs), 1.33 (CHp), 1.52 (1H, m, H-8), 1.61 (2H, m, H-3),
2.01-2.15 (3H, m, H-17, 14b), 2.26 (2H, t, J = 7.3 Hz, H-2), 2.34 (1H, m, H-14a),
3.42-3.48 (1H, m, H-13), 3.95 (1H, t, J = 5.3 Hz, H-12), 4.04 (1H, m, H-9), 5.45 (2H, m,
H-15, 16), 5.68 (1H, dd, J = 2.6, 15.6 Hz, H-11), 5.74 (1H, dd, J = 2.4, 15.6 Hz, H-10).

_88_



BC-NMR (75.5 MHz, CD3;OD) 6&: 14.6 (C-18), 21.7 (C-17), 26.2 (C-3), 26.5 (C-7), 30.2,
30.4, 30.5 (C-4, 5, 6), 31.5 (C-14), 36.6 (C-2), 38.3 (C-8), 73.0 (C-9), 75.8 (C-13), 75.9
(C-12), 126.4 (C-15), 131.1 (C-10), 134.3 (C-16), 136.5 (C-11). FABMS m/z 367 [M + KI*,
351 [M + Nal", 329 [M + HI". Methyl trimethylsilyl 9,12,13-trihydroxyoctadeca-
10(£),15(2)~dienoate — EIMS m/z (rel. int., %) 518 (4), 460 (5), 317 (8), 293 (19), 259 (16),
171 (100), 81 (22), 73 (88).

Pinellic acid [9(5),12(5),13(S)-trihydroxy-10(£)-octadecenoic acid, 24] — WA Fgarul
[alp® = -1.3° (¢ = 0.15, MeOH). IR umsx (KBr) 3544, 3356 (OH), 2932, 2849 (CH), 1696
(acid), 1462 (CH»), 1314 (CHj), 1073 (C-0), 974 (trans CH=CH), 727 cm'. 'H-NMR (300
MHz, CD;OD) 6: 0.90 (3H, t, J = 6.9 Hz, 18-CH3), 1.33 (CH2), 2.26 (2H, t, J = 7.2 Hz, H-2),
3.40 (1H, m, H-13), 3.90 (1H, t, J = 5.7 Hz, H-12), 4.04 (1H, dd, J = 6.0, 11.7 Hz, H-9),
5.65 (1H, dd, J = 5.0, 15.6 Hz, H-11), 5.72 (1H, dd, / = 5.0, 15.6 Hz, H-10). '"H-NMR (500
MHz, pyridine-ds) &: 0.78 (3H, t, / = 6.8 Hz, 18-CHs), 1.27 (CHy), 2.45 (2H, t, J = 7.3 Hz,
H-2), 3.91 (1H, m, H-13), 4.47 (2H, m, H-9, 12), 6.29 (1H, dd, / = 5.5, 15.6 Hz, H-11),
6.35 (1H, dd, J = 5.7, 15.6 Hz, H-10). C-NMR (75.5 MHz, CD;OD) §: 14.4 (C-18), 23.7
(C-17), 26.2 (C-3), 26.4 (C-7), 26.6 (C-15), 30.2, 30.4, 30.5 (C-4, 5, 6), 33.1 (C-16), 33.6
(C-14), 35.2 (C-2), 38.3 (C-8), 73.0 (C-9), 75.8 (C-13), 76.5 (C-12), 131.1 (C-10), 136.6
(C-11). "C-NMR (125.8 MHz, pyridine-ds) & 14.2 (C-18), 22.9 (C-17), 25.6 (C-3), 26.0
(C-7), 26.1 (C-15), 29.5, 29.7, 29.9 (C-4, 5, 6), 32.2 (C-16), 33.5 (C-14), 35.0 (C-2), 38.4
(C-8), 71.8 (C-9), 75.1 (C-13), 76.1 (C-12), 130.8 (C-10), 136.5 (C-11), 176.5 (C-1).
FABMS m/z 369 [M + KI", 353 [M + Nal’. Pinellic acid methyl ester — 'H-NMR (300
MHz, CDCly) §: 0.89 (3H, t, J = 6.6 Hz, 18-CH3), 1.31 (CHy), 2.30 (2H, t, J = 7.2 Hz, H-2),
3.47 (1H, m, H-13), 3.66 (3H, s, COOCH3), 3.95 (1H, m, H-12), 4.15 (1H, m, H-9), 5.70
(1H, dd, /= 6.0, 15.6 Hz, H-11), 5.82 (1H, dd, J = 6.3, 15.6 Hz, H-10). EIMS m/z (rel. int.,
%) 309 [M - H.O - OHI", 277, 226 (24), 211 (9), 194 (100), 176 (10), 166 (13), 155 (35),
109 (14), 95 (29), 83 (44), 74 (8). Methyl trimethylsilyl pinellate — EIMS m/z (rel. int., %)
460 (3), 387 (1), 298 (4), 259 (17), 173 (100), 129 (4), 103 (10), 73 (56).
(7R8R)-threo-4,7,9,3",9’-Pentahydroxy-3-methoxy—8- O-4"-neolignan (25) — = &R
2 [a]p® = -14.5° (¢ = 0.04, MeOH). IR uvmwx (KBr) 3364 (OH), 1604, 1510, 1434 (aromat.
C=0), 1275, 1127, 1032, 818 cm™". UV Amx (og &) (MeOH) 208 (4.29), 230 (sh, 4.01), 280
(3.69) nm. CD (c, 0.2 g/L, MeOH) [0] 234 (-10,692), 283 (-1,050) nm. 'H-NMR (300 MHz,
CDsOD) 6: 1.72-1.82 (2H, m, H-8"), 2.54 (2H, t, / = 7.5 Hz, H-7"), 3.46 (1H, dd, J = 5.4,
11.4 Hz, H-9a), 3.53 (2H, t, / = 6.3 Hz, H-9), 3.72 (1H, dd, J = 4.2, 11.4 Hz, H-9b), 3.81
(3H, s, OCHj), 4.06 (1H, dt, /= 5.1, 5.7 Hz, H-8), 4.89 (1H, d, /= 6.3 Hz, H-7), 6.55 (1H,
dd, /= 2.1, 8.4 Hz, H-6"), 6.68 (1H, d, J = 2.1 Hz, H-2), 6.74 (1H, d, J = 8.4 Hz, H-5),
6.84 (1H, dd, J = 1.8, 8.4 Hz, H-6), 6.90 (1H, d, /= 8.4 Hz, H-5"), 7.00 (1H, d, /= 1.8 Hz,
H-2). 'H-NMR (500 MHz, CD;OD) &' 1.74-1.80 (2H, m, H-8"), 2.54 (2H, t, J = 7.3 Hz,
H-77), 3.46 (1H, dd, /= 5.0, 11.8 Hz, H-9a), 3.53 (2H, t, /= 6.5 Hz, H-9"), 3.72 (1H, dd, /
= 4.2, 11.8 Hz, H-9b), 3.81 (3H, s, OCHy), 4.06 (1H, dt, / = 4.8, 5.8 Hz, H-8), 4.89 (1H, d,
J = 6.2 Hz, H-7), 6.55 (1H, dd, J = 2.1, 8.2 Hz, H-6"), 6.68 (1H, d, /= 2.1 Hz, H-2"), 6.74
(1H, d, J = 8.2 Hz, H-5), 6.84 (1H, dd, / = 1.9, 8.1 Hz, H-6), 6.90 (1H, d, / = 8.2 Hz,
H-57), 7.00 (1H, d, J = 1.8 Hz, H-2). "C-NMR (75.5 MHz, CDs;OD) §: 134.0 (C-1), 111.5
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(C-2), 148.9 (C-3), 147.3 (C-4), 1159 (C-5), 120.7 (C-6), 74.2 (C-7), 87.8 (C-8), 61.7
(C-9), 138.6 (C-19), 119.6 (C-27), 149.4 (C-37), 146.0 (C-47), 117.2 (C-57), 120.5 (C-67),
32.5 (C-77, 35.5 (C-8"), 61.6 (C-9), 56.2 (OCHs). EIMS m/z 364 [M]" (3), 346 [M - H01"
(76), 328 [M - 2H.01" (36), 288 (4), 269 (12), 241 (11), 209 (13), 194 (39), 180
[HO(CH30)CeH3sCH=CH-CH2OH (coniferyl alcohol)]”™ (74), 162 [180 - H.0]" (85), 150 (46),
137 [HO(CH30)CsH3CHe1" (100), 124 [HO(CH30)CsHsl™ (86), 123 [(HO)2CsH3sCHz1" (30), 91
[C;H.1" (53), 77 [CeHs1" (41).

(+)-5-Demethyl-3-methoxyisolariciresinol (26) — WA FAFER L [q],* = +20.5° (¢ = 0.04,
MeOH). IR vmax (KBr) 3377 (OH), 1609, 1514, 1462 (aromat. C=C), 1275, 1228, 1048, 938
cm L UV Amax (log &) MeOH) 282 (3.92) nm. CD (¢, 0.1 g/L, MeOH) [6] 241 (+35,789), 277
(+15,395), 293 (-3,365) nm. 'H-NMR (500 MHz, CDs;OD) &: 1.58 (1H, m, Wiz = 26 Hz,
H-8), 1.94 (1H, m, Wy = 15 Hz, H-8"), 2.46 (1H, dd, J = 11.7, 14.8 Hz, H-7a), 2.59 (1H,
dd, J = 4.8, 14.8 Hz, H-7b), 3.36 (3H, s, 3-OCHjy), 3.42 (1H, dd, J = 6.9, 10.8 Hz, H-9a),
3.46 (2H, d, J = 5.5 Hz, H-9), 3.54 (1H, dd, J = 5.2, 10.8 Hz, H-9b), 3.74 (3H, s,
3'-OCHgy), 4.28 (1H, d, J = 5.2 Hz, H-7"), 6.44 (1H, br s, H-6), 6.48 (1H, dd, / = 1.8, 8.2
Hz, H-6") 6.64 (1H, d, J = 8.2 Hz, H-5"), 6.68 (1H, d, / = 1.8 Hz, H-2). C-NMR (125.8
MHz, CDsOD) &: 130.5 (C-1), 124.8 (C-2), 148.2 (C-3), 145.9 (C-4), 137.8 (C-5), 111.3
(C-6), 33.3 (C-7), 41.1 (C-8), 67.0 (C-9), 140.1 (C-17), 113.3 (C-27), 148.7 (C-37), 145.3
(C-47, 115.7 (C-57), 121.7 (C-69), 41.7 (C-7"), 49.1 (C-8"), 64.5 (C-9"), 56.4 (3'-OCHy),
60.3 (3-OCHj). HR-EIMS m/z 376.1513, Calcd for CooHosO7 376.1522. EIMS m/z (rel. int., %)
376 [M1" (52), 358 [M - H.01" (7), 327 (21), 313 (7), 295 (19), 281 (15), 263 (21), 234
(100), 203 (55), 191 (36), 159 (23), 153 [CH30(OH):CeHoCH21" (21), 137
[CH30(OH)CeH2CHz1" (50), 57 (48).

Pinoresinol glucoside [pinoresinol 4'-O-B-D-monoglucoside, (1/3aS,4/,6aS5)-2-methoxy-4-
[tetrahydro—4-(4-hydroxy—-3-methoxyphenyl)-1 4,3 HF~furo[3,4-c]furan-1-yl]phenyl B-D-gluco
pyranoside, 27] — WA BEAFEL [q]p” = -77.2° (¢ = 0.13, MeOH). IR 0ma (KBr) 3420
(OH), 1605, 1515, 1458 (aromat. C=C), 1271, 1227, 1073 (glycosidic C-0), 819 cm™. UV A
max (log &) (MeOH) 209 (4.27), 225 (4.21), 279 (3.79) nm. '"H-NMR (300 MHz, CD3OD) &: 3.18
(2H, m, H-8, 87, 3.84, 3.86 (3H each, s, 2 X OCHj), 3.87 (2H, overlap, H-9ax, 9%ax), 4.21
(1H, t, /= 6.6 Hz, H-9eq), 4.24 (1H, t, /= 6.6 Hz, H-9%eq), 4.69 (1H, d, /= 4.5 Hz, H-7),
475 (1H, d, J = 3.9 Hz, H-7"), 4.88 (1H, d, / = 7.8 Hz, H-1"), 6.76 (1H, d, J = 8.4 Hz,
H-57), 6.80 (1H, dd, J = 1.8, 8.4 Hz, H-6"), 6.94 (1H, d, /= 1.8 Hz, H-2"), 6.90 (1H, dd, J
= 1.8, 8.1 Hz, H-6), 7.02 (1H, d, /= 1.8 Hz, H-2), 7.13 (1H, d, / = 8.1 Hz, H-5). "C-NMR
(75.5 MHz, CD3sOD) &: 137.4 (C-1), 111.0 (C-2), 151.0 (C-3), 147.5 (C-4), 118.0 (C-5),
119.8 (C-6), 87.1 (C-79), 87.5 (C-7), 55.3, 55.5 (C-8, 81, 72.7 (C-9, 99, 133.7 (C-19,
111.6 (C-27), 149.1 (C-3"), 147.3 (C-47), 116.1 (C-57), 120.0 (C-67), 56.4 (OCHj), 56.7
(OCHjy), 102.8 (C-17), 74.9 (C-27), 77.8 (C-37), 71.3 (C-4"), 78.2 (C-5"), 62.5 (C-6").
FABMS m/z 543 [M + Nal®, 520 [M]", 358 [M - 162]".

Sweroside [5-ethenyl-6-(B-D-glucopyranosyloxy)-4,4a,5,6-tetrahydro-1/,3 H-pyrano[3,4-c]
pyran-1-one, 28] — ®WA 2AFRD [q],% = -234.6° (¢ = 0.13, H:0). IR 0max (KBr) 3408
(OH), 1691 (actone), 1614 (a,B-unsat. C=0), 1408 (CH.), 1278 (ester), 1203, 1072
(glycosidic C-0), 988, 901, 839 cm™'. UV Amax (log &) (MeOH) 240 (3.95) nm. "H-NMR (300
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MHz, CDsOD) &: 1.69 (1H, ddd, /= 4.5, 13.8, 25.1 Hz, H-6a), 1.76 (1H, m, H-6b), 2.70 (1H,
ddd, /= 1.5, 5.4, 9.5 Hz, H-9), 3.14 (1H, ddd, /= 2.7, 5.4, 11.6 Hz, H-5), 3.18 (1H, dd, J =
8.1, 9.0 Hz, H-27), 3.27 (1H, t, /= 9.3 Hz, H-4"), 3.37 (1H, t, J = 8.7 Hz, H-3"), 3.66 (1H,
dd, /= 5.4, 11.7 Hz, H-6%a), 3.89 (1H, dd, /= 2.4, 11.7 Hz, H-6"b), 4.36 (1H, ddd, / = 3.3,
11.1, 11.3 Hz, H-7a), 4.45 (1H, ddd, J = 2.1, 4.8, 11.4 Hz, H-7b), 4.68 (1H, d, J = 7.8 Hz,
H-17), 5.26 (1H, dd, / = 1.8, 7.5 Hz, H-10a), 5.31 (1H, dd, J = 1.8, 14.7 Hz, H-10b), 5.54
(1H, d, /= 1.5 Hz, H-1), 5,55 (1H, dt, /= 9.6, 10.2, 17.1 Hz, H-8), 7.59 (1H, d, J = 2.4
Hz, H-3). C-NMR (75.5 MHz, CD3;0D) & 98.0 (C-1), 153.9 (C-3), 106.0 (C-4), 28.4 (C-5),
25.9 (C-6), 69.7 (C-7), 133.3 (C-8), 43.8 (C-9), 120.8 (C-10), 168.5 (C-11), 99.7 (C-17),
74.7 (C-27), 78.4 (C-39), 71.5 (C-4), 77.9 (C-5), 62.7 (C-6"). FABMS m/z 381 [M + Nal",
359 [M + HI, 197 [(M + H) - 162]".

Coniferyl aldehyde 4-0O-glucoside [kalopanaxin A, 3-[(4-B-D-glucopyranosyloxy)-3-
methoxyphenyl]-2-propenal, 291 — #A ZAFEL [q]y** = -15.9° (¢ = 0.2, MeOH). IR Umax
(KBr) 3363 (OH), 1664 (a,B-unsat. C=0), 1600, 1510 (aromat. C=C), 1273, 1077, 1021
(glycosidic C-0), 900, 808 cm™'. UV Amax (log &) (MeOH) 215 (sh, 4.03), 234 (3.96), 306 (4.13),
326 (4.17) nm. '"H-NMR (500 MHz, CDsOD) &: 3.82 (1H, dd, J = 5.1, 12.3 Hz, H-6%a), 3.88
(1H, dd, J = 2.1, 12.3 Hz, H-6’b), 3.90 (3H, s, OCHs), 5.00 (1H, d, /= 7.5 Hz, H-1), 6.71
(1H, dd, /= 7.8, 15.6 Hz, H-8), 7.21 (1H, d, J = 8.4 Hz, H-5), 7.26 (1H, dd, J = 1.8, 8.4
Hz, H-6), 7.32 (1H, d, / = 1.8 Hz, H-2), 7.61 (1H, d, J = 15.6 Hz, H-7), 9.61 (1H, d, J =
7.8 Hz, H-9). C-NMR (125.8 MHz, CDs0OD) &: 131.1 (C-1), 113.6 (C-2), 151.9 (C-3), 151.7
(C-4), 118.1 (C-5H), 125.2 (C-6), 156.0 (C-7), 129.0 (C-8), 196.9 (C-9), 102.8 (C-1"), 75.6
(C-27, 78.7 (C-37), 72.1 (C-47), 79.1 (C-57), 63.2 (C-6"), 57.6 (OCH3). FABMS m/z 363 [M
+ Nal®, 341 [M + HI", 179 [(M + H) - 162]".

Linarin [acaciin, acacetin 7-rutinoside, 5,7-dihydroxy-4"-methoxyflavone 7-rutinoside,
apigenin 4'-methyl ether 7-rhamnosyl-(1—6)-glucoside, 30] - #WA ZAgRE  [q],* =
+12.0° (¢ = 0.2, MeOH). IR vmax (KBr) 3467 (OH), 1659 (a,B-unsat. C=0), 1608, 1582, 1503
(aromat. C=C), 1300, 1245, 1184, 1070 (glycosidic C-0), 844, 806 cm'. UV Ama (log )
(MeOH) 268 (4.29), 326 (4.33); (MeONa) 287 (4.22), 363 (4.01); (NaOAc) 268 (4.30), 324 (4.32);
(NaOAc + H3BOa3) 268 (4.31), 328 (4.35); (AICl3) 275 (4.25), 301 (4.20), 344 (4.36), 384 (4.24);
(AICI; + HCD) 277 (4.26), 301 (4.22), 341 (4.36), 383 (4.19). '"H-NMR (300 MHz, DMSO-dg) &:
1.07 (1H, d, /= 6.0 Hz, Rha CHs), 3.86 (3H, s, OCHs), 4.54 (1H, d, /= 1.2 Hz, H-17), 5.05
(1H, d, /= 6.9 Hz, H-1"), 6.44 (1H, d, J= 2.1 Hz, H-6), 6.79 (1H, d, J = 2.1 Hz, H-8), 6.94
(1H, s, H-3), 7.15 (2H, d, J = 9.0 Hz, H-3", 57, 8.05 (2H, d, J = 9.0 Hz, H-2%, 67), 12.90
(1H, br s, HO-5). "C-NMR (75.5 MHz, DMSO-ds) &: 164.2 (C-2), 104.0 (C-3), 182.2 (C-4),
161.3 (C-5), 95.0 (C-6), 163.2 (C-7), 99.9 (C-8), 157.2 (C-9), 105.7 (C-10), 55.8 (OCHjy),
122.9 (C-19), 128.7 (C-27, 67, 114.9 (C-3°, 59, 162.6 (C-4"), 100.2 (C-17), 73.3 (C-27),
76.4 (C-3"), 69.8 (C-4"), 75.9 (C-5"), 66.3 (C-6"), 100.7 (C-1""), 70.5 (C-2""), 70.9 (C-3"),
72.3 (C-4""), 68.5 (C-5), 18.0 (C-6""). FABMS m/z 615 [M + Nal", 593 [M + HI", 447
[(M + H) — 14617, 285 [(M + H) - 146 - 162]".

Coniferin ~ [3-[(4-B-D-glucopyranosyloxy)-3-methoxyphenyl]-2-propenol, = 4-hydroxy-3-
methoxy—-1-(y-hydroxypropenyl)benzene-4-D-glucoside, 31) — WA TR [¢],?2 =
-48.1° (¢ = 0.2, MeOH). IR vmax (KBr) 3388 (OH), 1650, 1594, 1512, 1455 (aromat. C=C),
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1266, 1075, 1043 (glycosidic C-0), 809 cm™. UV Ama (log &) (MeOH) 212 (sh, 3.45), 258
(3.26), 265 (sh, 3.23) nm. 'H-NMR (400 MHz, CD3OD) &: 3.86 (3H, s, OCHz), 3.87 (1H, dd, J
= 2.1, 12.6 Hz, H-6b), 4.20 (2H, dd, /= 1.2, 5.7 Hz, H-9), 4.88 (1H, d, J = 7.8 Hz, H-1"),
6.27 (1H, dt, J = 5.7, 15.9 Hz, H-8), 6.54 (1H, d, /= 15.9 Hz, H-7), 6.94 (1H, dd, J = 1.8,
8.4 Hz, H-6), 7.06 (1H, d, /= 1.8 Hz, H-2), 7.10 (1H, d, J = 8.4 Hz, H-5). ""C-NMR (100
MHz, CDsOD) §&: 133.7 (C-1), 111.4 (C-2), 150.9 (C-3), 147.6 (C-4), 118.0 (C-5), 120.7
(C-6), 131.4 (C-7), 129.0 (C-8), 63.8 (C-9), 102.7 (C-1"), 75.0 (C-27), 78.2 (C-37), 71.3
(C-47), 77.9 (C-5, 62.5 (C-67), 57.5 (OCH3). FABMS n1/z 365 [M + Nal".

Loganin [1-(B-D-glucopyranosyloxy)-1,4a,5,6,7,7a-hexahydro—-6-hydroxy-7-methylcyclo
pentalclpyran-4-carboxylic acid methyl ester, 7-hydroxy-6-desoxy-vernalin, 32] — 2] I
AREL [alp” = -103.5° (¢ = 0.14, Hy0). IR vmae (KBr) 3551, 3511, 3298 (OH), 1713
(ester), 1649 (a,B-unsat. C=0), 1443 (CHy), 1300, 1275 (ester), 1073, 1038 (glycosidic C-0),
901, 862 cm™'. 'H-NMR (300 MHz, pyridine-ds) & 1.18 (3H, d, J = 7.2 Hz, 10-CHs), 1.73
(1H, ddd, J = 4.5, 7.5, 13.8 Hz, H-6eq), 2.01 (1H, m, H-8), 2.43 (1H, ddd, J = 4.5, 9.3, 9.3
Hz, H-9), 2.62 (1H, ddd, /= 1.2, 7.8, 13.8 Hz, H-6), 3.50 (1H, dd, /= 8.1, 16.2 Hz, H-5),
3.55 (8H, s, COOCHs), 4.37 (1H, dd, /= 5.4, 12.0 Hz, H-6"a), 4.54 (1H, dd, /= 2.1 12.0 Hz,
H-6"b), 5.39 (1H, d, /= 7.8 Hz, H-1"), 5.67 (1H, d, J = 4.5 Hz, H-1), 7.68 (1H, d, /= 1.2
Hz, H-3). '"H-NMR (300 MHz, CD;0OD) &: 1.08 (3H, d, /= 6.9 Hz, 10-CH3), 1.61 (1H, ddd, J
= 4.8, 7.5, 14.0 Hz, H-6b), 1.83-1.90 (1H, m, H-8), 2.02 (1H, dt, J = 4.5, 13.8 Hz, H-9),
2.22 (1H, ddd, J = 1.5, 8.0, 14.0 Hz, H-6a), 3.10 (1H, br q, J = 7.8 Hz, H-5), 3.65 (1H, dd,
J=15.7,12.0 Hz, H-6"a), 3.68 (3H, s, COOCHj3), 3.88 (1H, dd, /= 2.1, 12.0 Hz, H-6"b), 4.03
(1H, br t, J = 4.5 Hz, H-7), 4.64 (1H, d, /= 8.1 Hz, H-1"), 5.26 (1H, d, J = 4.5 Hz, H-1),
7.38 (1H, d, J = 1.2 Hz, H-3). "C-NMR (75.5 MHz, CDs;OD) & 97.7 (C-1), 152.1 (C-3),
114.0 (C-4), 32.1 (C-5), 42.7 (C-6), 75.0 (C-7), 42.1 (C-8), 46.5 (C-9), 13.4 (C-10), 100.1
(C-19, 74.7 (C-27), 78.3 (C-3"), 71.6 (C-4"), 78.0 (C-5"), 62.8 (C-6"), 169.5 (COOCHs3), 51.6
(COOCH3). FABMS m/z 413 [M + Nal’, 391 [M + HI", 359 [(M + H) - CH3;OHI", 229 [(M
+ H) - 162)]".

Loganic  acid [1-(B-D-glucopyranosyloxy)-1,4a,5,6,7,7a-hexahydro-6-hydroxy-7-methyl
cyclopental clpyran-4-carboxylic acid, 33] — #WA BEAFRL (o] = -54.4° (¢ = 0.2,
MeOH). IR umax (KBr) 3377 (OH), 1683, 1637 (a,B-unsat. C=0), 1279, 1076, 1021 (glycosidic
C-0), 999, 900, 866 cm™'. UV Apax (log &) (MeOH) 232 (4.17) nm. "H-NMR (400 MHz, CD3;0D)
& 1.09 (3H, d, J = 6.9 Hz, 10-CHs), 1.65 (1H, ddd, /= 5.1, 7.5, 14.1 Hz, H-68), 1.87 (1H,
m H-8), 2.02 (1H, ddd, J = 4.4, 7.2, 9.1 Hz, H-9), 2.23 (1H, ddd, /= 1.0, 6.2, 14.1 Hz, H-6
a), 3.09 (1H, br q, J = 8.0 Hz, H-5), 3.19 (1H, t, /= 9.0 Hz, H-2"), 3.26 (1H, t, / = 9.0 Hz,
H-47), 3.36 (1H, t, /= 9.0 Hz, H-3"), 3.65 (1H, dd, /= 5.6, 12.1 Hz, H-6"a), 3.89 (1H, dd, J
= 1.5, 12.1 Hz, H-6b), 4.03 (1H, br t, J = 4.3 Hz, H-7), 465 (1H, d, J = 7.9 Hz, H-1",
5.27 (1H, d, J = 4.4 Hz, H-1), 7.39 (1H, s, H-3). C-NMR (100 MHz, CDs;0D) &: 97.6 (C-1),
152.1 (C-3), 114.1 (C-4), 32.1 (C-5H), 42.7 (C-6), 75.1 (C-7), 42.1 (C-8), 46.5 (C-9), 13.5
(C-10), 170.9 (C-11), 100.0 (C-1), 74.7 (C-27), 78.3 (C-3"), 71.6 (C-47), 78.0 (C-5"), 62.7
(C-6"). FABMS m/z 399 [M + Nal'. (-)-FABMS m/z 375 [M - HI", 213 [(M - H) - 162].
HR-(-)-FABMS m/z 375.1288, Calcd for CisHz3010 375.1291.

Demethylsecologanol [3-ethenyl-2-(B-D-glucopyranosyloxy)-3,4-dihydro-4-(2-hydroxyethyl)
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-2 H-pyran-5-carboxylic acid, 341 — ¥4 EAFRL [a]p* = -72.0° (¢ = 0.1, MeOH). IR
omax (KBr) 3388 (OH), 1642 (a,B-unsat. C=0), 1538, 1399, 1075 (glycosidic C-0), 931 cm ..
UV Amax (Iog ) (MeOH) 230 (4.15) nm. 'H-NMR (500 MHz, CDsOD) 6: 1.70-1.80 (2H, m, H-6),
2.60 (1H, m, H-9), 2.86 (1H, m, H-5), 3.19 (1H, t, / = 8.0 Hz, H-27), 3.24-3.34 (2H,
overlap with solvent, H-4", 57, 3.36 (1H, t, J = 8.8 Hz, H-3"), 3.55 (2H, m, H-7), 3.65 (1H,
dd, / = 5.7, 12.0 Hz, H-6%a), 3.88 (1H, dd, / = 1.9, 12.0 Hz, H-6"b), 4.68 (1H, d, /= 7.9
Hz, H-17), 5.21 (1H, br d, / = 10.4 Hz, H-10a), 5.25 (1H, 1H, br d, / = 17.3 Hz, H-10b),
5.48 (1H, d, J = 6.5 Hz, H-1), 5.80 (1H, ddd, J = 8.8, 10.4, 17.3 Hz, H-8), 7.32 (1H, s,
H-3). C-NMR (125.8 MHz, CD;0OD) & 97.4 (C-1), 151.1 (C-3), 31.4 (C-5), 33.9 (C-6),
61.0 (C-7), 136.4 (C-8), 45.7 (C-9), 118.8 (C-10), 100.0 (C-17), 74.7 (C-29), 77.9 (C-3),
71.6 (C-47), 78.4 (C-5"), 62.8 (C-67). FABMS m/z 375 [M - H] . HR-FABMS m/z 375.1290,
Calced for Ci6H23010 375.1291.

2.2 33} (Lonicera japonica, Flower)Z5-E AT 84 AEET

AYAE - oJAd w7t AFe AA (FH4k oF 224 kg, 20079 4¥ A)E AHEEHSTh
F= 2 29 - %—S—ﬁ} 19.4 kg& HAFE WE F 70% EtOHZ refluxdte] 3A17HY 53] FE319
= , Hexane (389.6 g), CH:Cl, (271.1 g), EtOAc (375.7 g), BuOH (1767.5
gE TAH SR %Q’S}ﬁiL TFo= F5ote] H:O 85 &3l
B2E 9 AA - F23F CH.CLEE 271.1 g £ (114.8 g9 tfste] CH.Clo/MeOH (gradient)?] &
=82 silica gel (Merck no. 7734) column chromatography® 2Al8te] 18719 AFES AJ
ok Aol AEE C-224E CH.CLE AZA4ES vHgste 33E 1 (44 mgS IATh 2ig
C-7 (9.0 g)oll W3}ed hexane/EtOAc % EtOAc/MeOH (gradient)®] €=8v|= silica gel (Merck
no. 7734) column chromatographyE 2AJste] Ao AEE C-7-1325-2526S CHCl® A4
e WHEste] 3gE 2 (80 mg)E AT AFE C-11 4.2 gl dste] hexane/EtOAc %
EtOAc/MeOH (gradient)?] %8 "= silica gel (Merck no. 7734) column chromatographyS 2l

ﬂ
(@)
N
SO
O
T
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[
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<

A

Alate] dojxl &g C-11-112122-52545 CHoCL® AZAS wHEste 313%E 3 (10 mg)S 24
At

EtOAc-g (187.6 g)ol diste] CHyCloe/MeOH/H2O0 = 7 @ 0.8 : 0.5 — 13 1 7 : 29 &&&w=2
silica gel (Merck no. 7734) column chromatographyS AA|ste] 16709 AE S At dojx
A8 E-22FH CH.LhLE AZAAS vhaste] sgtE 4 (42 me)E, &% E-6224-E
CH:Cly/MeOH®] -8z AAAFS wEsto] sighe 5 (3,153 mg)E 247 4o ts 4AEd

2 EtOAc/MeOH (gradient)®] &8 vl= silica gel (Merck
no. 7734) column chromatographyS 2 ]’5‘}0:] L2738 E-5-213225E MeOH=ZE AMZAAHS W23}
o] 3tgt& 6 (175 mg)s Z7 4o, & E-5-0614 (954 mg)°l whate] CHsCl/MeOH/H20
=7 :03 :05 —- 7 1 059 £&8&m2 silica gel (Merck no. 7729) column
chromatographyS A A|&}o] ogq;g A3 E-5-0614-0922 (538  mg)dl 5]
CH2Cly/MeOH/H0 = 7 : 0.5 : 0.5 — 2 059 &8 =2 silica gel (Merck no. 7729)
column chromatography% "‘/\]O}Oﬂﬂr A3 E-5-0614-0922-0925 (285 mg)ol o3}te]
CHoClo/MeOH/H,0 = 7 @ 0.5 : 059 £=&vE silica gel (Merck no. 7729) column
chromatographyS  AAlsle]  Aojxl E-5-0614-0922-0925-1557 (150 mg)ol  o3}o]
CHoClo/MeOH/H:O = 7 : 0.5 : 059 £&E&8wZ silica gel (Merck no. 7729) column

E-5 (4.6 g)ol WH3te] hexane/EtOAc
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chromatography® A8t &%8F E-5-0614-0922-0925-1557-0516 (100 mg)ol ti3}e]
CH3Cl/MeOH/H:0 = 7 : 05 : 05 — 7 1 : 059 &&&w=ZE silica gel (Merck no. 7729)
column chromatographyS A AJsFe] Aojx AE 3 E-5-0614-0922-0925-1557- 0516-04062
25E F3E 7 (2 mg)e Ak 2583 E-5-1516 (126 mg)ol thdted MeOH/H.0 = 1 @ 19] &
=& = RP-18 column chromatographys AAlete] dojxl 4AFE E-5-1516-3425H 3I3tE
8 (10 mg)s, E-5-1516-1418=%-F 3= 9 (7 mg)E AUvh =gk AE3E E-8 (11.8 ol df
3ol hexane/EtOAc % EtOAc/MeOH (gradient)®] £&&wl=2 silica gel (Merck no. 7734)
column chromatographyS AA|&te] 283 E-8-7EZXE CH.Cly/MeOH ZE3gujE A4S vHE
ato] 3etE 10 (6 me)¥ 3= 11 (16 mg)s IATH AEE E-8-1521A (3.6 ol st
CHzClz/MeOH/H 0= 7:0.5:0.5 — 7:3:0.89] &=&m=Z silica gel (Merck no. 7734) column
chromatography& A8l CHoClo/MeOH =382 A 24 S vHEste] 313HE 12 (3 me)E
Aotk AEE E-9 (29.3 g st hexane/EtOAc 2 EtOAc/MeOH (gradient)d] &&&uj=
silica gel (Merck no. 7734) column chromatographyS AA]3te] AE3E E-9-38=25-E
CH:Cly/MeOH=Z A 275 WH5sto] 319& 13 (3 mg)S AT &89 E-9-2123 (617 mg)ell o
dto] MeOH/Hz0=3:2¢] 8%8&uwl& RP-18 column chromatographyE 2 A|&le] dojzxl AEE
E-9-2123-1627 (399 mg)el digted Al MeOH/H:0=3:2¢] &%8&v|Z RP-18 column
chromatography S 2 A15te] Aozl AEE E-9-2123- 1627-17182%5H 34E 14 (4 mg)E &
Q. AE3F E-9-2230 (1.51 gl thste] CH.Cly/MeOH/H:0=7:1:0.5 — 7:3:1¢] £=Eu=z
silica gel (Merck no. 7729) column chromatographyE 2 AJste] dojd AE3E E-9-2230-2324
2ZHE FE 15 (7 mg)E AU 2EF E-9-3435 (8.09 g)ol Wdte] hexane/EtOAc (5:8 —
3:10 — 1:10) ¥ E3x3 EtOAc/MeOH (gradient)®] &=8"|E silica gel (Merck no. 7734)
column chromatographyE 2AAJste] dojzx  AE3E E-9-3435-1539 (7.98 g)o] di3slo]
CHyClo/MeOH/H20=7:0.5:0.5 — 7:1:0.5¢] &Z&8&"& silica gel (Merck no. 7734) column
chromatography S AT o] 28 E dojd AE3F E-9-3435-1539-1218 (4.5 g)ol] ti3d}o
E¥3} EtOAc/MeOH (gradient)? &&=8&wj=z silica gel (Merck no. 7734) column
chromatography S AA|slo] oz AEE E-9-3435-1539-1218-0204 (289 mg)ol thele] EF
3} EtOAcY &=8mE silica gel (Merck no. 7729) column chromatographyZ A&l Hojzl
E-9-3435-1539-1218-0204-3=2%¢  set= 16 (3 mgs st &AE
E-9-3435-1539-1218-0520 (2.58 )9 ™3t CHoClo/MeOH/H20=7:1:0.5 — 7:2:19] £=&
2 silica gel (Merck no. 7734) column chromatographyS AA|&te] Aoz 48
E-9-3435-1539- 1218-0520-7Z%-¥ 3¢% 17 (118 mg)& Ll &2¥3 E-9-5254 (1.37 g)
of t3dled CH2Clo/MeOH/H20=7:1:0.5 — 7:2:0.59 £=F=8&v=Z silica gel (Merck no. 7729)
column chromatographyS A A|3te] dojxl AFE3F E-9-5254-121324% ¢ 3H3tE 18 (6 mg)<
Atk A2E8F E-12 (37.2 gl dlste] EtOAc/MeOH/H:02] &&& W& silica gel (Merck no.
7734) column chromatographyE AAlste] dojxl AF8 E-12-52FFH MeOHE ANARZS W
sto] lgE 19 (617 me)9t StgE 20 (500 mg)eE At AEF E-12-2 (7.72 g)e dlste]
CH,Clo/MeOH/H-0=7:1.5:0.5—7:3:19] L8| 2 silica gel (Merck no. 7729) column
chromatography S AAate] dojxl 283 E-12-2-04092%FH 313%E 21 (1,899 mg)S AUt
A3 E-12-3 (3.72 g° W3t CHCl/MeOH/H0=7:1:0.5—7:3:12] &&&v|& silica gel
(Merck no. 7734) column chromatographys AAlste] dojxl 18 E-12-3-624FH 33&E 22
(16 mg)s s, &8 E-12-3-1722 (850 mg)oll dste] EtOAc/MeOH/Hz0=100;4:3—
100:8:6¢] &=8ulE silica gel Merck no. 7729) column chromatographysS 2 Alste] dojzl

et

2

=

ol
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E-12-3-1722-42%¥ 3= 23 (19 mg)E A &3 2738 E-12-3-2326 (1.65 g)oll st
o] EtOAc/MeOH/ Hz0=100;4:3 — 100:8:62] €&&v]=Z silica gel (Merck no. 7729) column
chromatography S 2 Alste] ozl 4£E 3 E-12-3-2326-05092 %58 3}a+E 24 (339 mg)S o
Atk 2EE E-12-1525 (4.9 ol tiste] CHaCly/MeOH/H:0 =7:1:0.5 — 7:3:19] &&&vi=
silica gel (Merck no. 7734) column chromatographyS AAlsle] Aoz A E 3
E-12-1525-1315 (2.04 g)ol thsly] &3 3 EtOAc/MeOH=100:0 — 96:42] §Z&& = silica gel
(Merck no. 7729) column chromatographyS AA|&te] dojzx A¥E E-12-1525-1315-9=24-
H 3gE 25 3 mgE Iy AEE E-12-2631 (4.94 gel widte]  EtOAc/MeOH
/H,0=100:8:6 — 100:16.5:13.5¢] &=&v|& silica gel Merck no. 7734) column
chromatographyS AA|ste] dojzxl  AEE  E-12-2631-2 (2.77 gl oIt Ex3}
EtOAc/MeOH=100:0 — 93:79] &&&vlZ silica gel (Merck no. 7729) column chromatography
& AAEHE o] T AWE E-12-2631-2-22 (0.9 @)l thate] CH:Cly/MeOH/H:0=7:1.5:0.5 —
7:2:0.59] &&8&v %2 column chromatographyE AAlste] Folxl 48 E-12-2631-2-22-0712
(148 mg)°ll thste] MeOH/H:0=1:1¢] &Z& & RP-18 column chromatographyE 2A13le]
ofx 23 E-12-2631-2-22-0712-0607Z%-H 33E 26 (70 mg)E LATh

BuOHE3 1,7675 g & (612.2 g) o th3d}led CHyCloy/MeOH (gradient)®] &=8"= silica gel
(Merck no. 7734) column chromatography& AAlste] 20719 AFEFS AU Ao LEE
B-18Z%H CH:Cly/MeOHZ AAARS wEsle] 3% 27 (1,068 mg)S AArh. 283 B-14
(28.5 g)ol st CH:Cloy/MeOH /H:0=7:0.5:0.5 — 7:3:19] 8=81& silica gel (Merck no.
7734) column chromatographys AAlgte] dojxl 478 B-14-2832 (1.24 g)oll s}
hexane/EtOAc=5:8 — 3:109 &=8u = silica gel (Merck no. 7729) column chromatography=
ANt Aozl 23E B-14-2832-2130 (150 mg)ol tate] hexane/EtOAc=1:109] €& &=
silica gel (Merck no. 7729) column chromatographyS 2A|8te] dojx AE3E B-14-2832-
2130-492%-E 33E 28 (3 mg)S AUtk 2%E B-14-4748 (3 gol sty &3 3 EtOAc/
MeOH=100:0—93:7¢] €=%8 "= silica gel (Merck no. 7734) column chromatographyS A&}
o] 2138 B-14-4748-3845 (1430 mg) ¥t} ©]& thAl EtOAc/MeOH/H20=100:16.5:13.5¢] &
Z8ulE  silica gel (Merck no. 7729) column chromatographyS AAlsle] dojzxl AEE

B-14-4748-3845-23252 55 3}3t= 29 (400 mg)E LA}

n-Nonacosane [CgoHgo, 11 — W 41 Eul 'H-NMR (300 MHz, CDCls) &: 0.88 (3H, t, /= 6.9 Hz,
CHs), 1.25 (CHw). "C-NMR (75.5 MHz, CDCls) & 14.1 (CHs), 22.7 (C-17), 29.4, 29.7, 31.9.
EIMS m/z 408 [M]*, 337, 141, 127, 113, 99, 85, 71, 57 (100).

n-Hexacosanol [ceryl alcohol, 21— w4 g2 "H-NMR (300 MHz, CDCly) §: 0.88 (3H,
t, /= 7.2 Hz, CHs), 1.25 (CHy), 1.56 (2H, m, HOCH2CH,), 3.64 (2H, t, J = 6.6 Hz, HOCH,).
YC-NMR (75.5 MHz, CDCly) & 14.1 (CH3), 22.7 (25-CHz), 25.7 (3-CH>), 29.4 (23-CHy), 29.7
(CHz), 31.9 (24-CHy), 32.8 (2-CHy), 63.1 (1-CHz). GC/MS tr 40.6: m/z 392 [M — Hy01"(1),
364, 139, 125, 111, 97 (100), 83, 69, 57 (n-octacosanol, 18.4%). tx 32.8: m/z 364 [M -
H.01"(1), 336, 139, 125, 111, 97, 83, 69, 57 (100) (n-hexacosanol, 28.5%). tx 27.8: m/z 336
(M — H.017(1), 308, 139, 125, 111, 97, 83, 69, 57 (100) (n-tetracosanol, 12.1%).
Monopalmitin [glyceryl 1-monohexacosanoate, 3] — ¥ %43 Ru 'H-NMR (300 MHz,
CDCls) 6: 0.88 (3H, t, J = 6.9 Hz, CHy), 1.25 (CHy), 1.62 (2H, m, H-39), 2.35 (2H, t, /= 7.5
Hz, H-27), 3.60 (1H, dd, J = 5.7, 11.7 Hz, H-3a), 3.70 (1H, dd, J = 3.9, 11.7 Hz, H-3b),
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3.93 (1H, m, H-2), 4.14 (1H, dd, / = 6.0, 11.7 Hz, H-1a), 4.20 (1H, dd, J = 5.4, 11.7 Hz,
H-1b). C-NMR (75.5 MHz, CDCls) & 14.1 (CHs), 22.7 (C-157), 24.9 (C-3"), 29.1, 29.2,
29.3, 29.4, 29.6, 29.7 (CHy), 31.9 (C-14"), 34.1 (C-2"), 63.3 (C-3), 65.1 (C-1), 70.3 (C-2),
174.4 (C-1°). FABMS m/z 353 [M + Nal".

B-Sitosterol [stigmast-5-en-3B-ol, 4] — WA AAA4.  'H-NMR (300 MHz, CDCls) & 0.68
(3H, s, CH3-18), 0.81 (3H, d, J = 6.6 Hz, CH3-26), 0.83 (3H, d, / = 6.3 Hz, CH3-27), 0.84
(38H, t, J = 7.2 Hz, CH3-29), 0.92 (3H, d, J = 6.6 Hz, CH3-21), 1.01 (3H, s, CH3-19), 3.52
(1H, m, H-3), 5.35 (1H, d, J = 5.1 Hz, H-6). ""C-NMR (75.5 MHz, CDCly) &: 37.3 (C-1),
31.7 (C-2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7 (C-6), 31.9 (C-7), 31.9 (C-8), 50.1
(C-9), 36.5 (C-10), 21.1 (C-11), 39.8 (C-12), 42.3 (C-13), 56.8 (C-14), 24.3 (C-15), 28.2
(C-16), 56.1 (C-17), 11.9 (C-18), 19.4 (C-19), 36.1 (C-20), 18.8 (C-21), 34.0 (C-22), 26.1
(C-23), 45.8 (C-24), 29.2 (C-25), 19.0 (C-26), 19.8 (C-27), 23.1 (C-28), 12.0 (C-29).
Daucosterol [B-sitosterol 3-O-B-D-glucoside, 5] — #WA ZAgR H-NMR (300 MHz,
pyridine-ds) §: 0.65 (3H, s, CH3-18), 0.85 (3H, d, J = 6.3 Hz, CH3-26), 0.87 (3H, d, J = 6.6
Hz, CH3-27), 0.88 (3H, t, / = 7.8 Hz, CH3-29), 0.98 (3H, d, J = 6.3 Hz, CH3-21), 0.93 (3H,
s, CH3-19), 3.96 (1H, m, H-5"), 3.98 (1H, m, H-3), 4.05 (1H, t, J = 8.7 Hz, H-2"), 4.27 (1H,
t, /= 8.7 Hz, H-3"), 4.30 (1H, t, J = 8.4 Hz, H-4), 441 (1H, dd, J = 5.1, 11.7 Hz, H-6"a),
4.56 (1H, dd, /= 2.1, 11.7 Hz, H-6'b), 5.05 (1H, d, J = 7.5 Hz, H-1"), 5.34 (1H, d, /= 4.8
Hz, H-6). ""C-NMR (75.5 MHz, pyridine-ds) 6: 37.6 (C-1), 30.4 (C-2), 78.7 (C-3), 39.6
(C-4), 140.2 (C-5), 122.0 (C-6), 32.4 (C-7), 32.3 (C-8), 50.6 (C-9), 37.1 (C-10), 21.5
(C-11), 40.1 (C-12), 42.7 (C-13), 57.0 (C-14), 24.7 (C-15), 28.7 (C-16), 56.5 (C-17), 12.1
(C-18), 19.4 (C-19), 36.5 (C-20), 19.2 (C-21), 34.4 (C-22), 26.7 (C-23), 46.3 (C-24), 29.7
(C-25), 19.5 (C-26), 20.1 (C-27), 23.6 (C-28), 12.3 (C-29), 102.7 (C-1"), 75.5 (C-2"), 78.6
(C-37), 71.7 (C-4"), 78.4 (C-5"), 63.1 (C-6).

Luteolin [5,7,3",4"-tetrahydroxyflavone, digitoflavone, daphneflavonol, 6] — "3 22 UV Apax
(log &) (MeOH) 253 (4.75), 267 (sh, 4.72), 348 (4.81); (MeONa) 265 (4.84), 400 (4.92); (NaOAc)
267 (4.79), 366 (4.66); (NaOAc + H3BO3) 261 (4.82), 374 (4.79); (AICl3) 272 (4.85), 300 (sh,
4.45), 331 (4.28), 425 (4.96); (AICl3 + HCD) 274 (4.72), 295 (sh, 4.55), 361 (4.71), 388 (4.74).
'"H-NMR (300 MHz, DMSO-ds) & 6.18 (1H, d, / = 2.1 Hz, H-6), 6.43 (1H, d, / = 2.1 Hz,
H-8), 6.66 (1H, s, H-3), 6.88 (1H, d, J = 8.4 Hz, H-5"), 7.38 (1H, d, J = 2.4 Hz, H-2), 7.40
(1H, dd, /= 2.4, 8.4 Hz, H-6"), 13.0 (1H, s, 5-OH). C-NMR (75.5 MHz, DMSO-ds) &: 164.1
(C-2), 103.0 (C-3), 181.8 (C-4), 161.7 (C-5), 99.0 (C-6), 164.3 (C-7), 94.0 (C-8), 157.5
(C-9), 103.9 (C-10), 121.7 (C-17), 113.5 (C-27), 145.9 (C-3"), 149.9 (C-4"), 116.2 (C-57,
119.2 (C-6"). FABMS m/z 287 [M + HI".

Esculetin [6,7-dihydroxycoumarin, 6,7-dihydroxy-2/4-1-benzopyran-2-one, cichorigenin, 7]
— W Bk R v, (KBr) 3200, 1677, 1658, 1608, 1568, 1408, 1289, 1150, 1098, 943, 857
cm™; UV Amax (loge) (MeOH) 256 (3.54), 264 (sh, 3.51), 299 (3.55), 350 (3.79) nm; 'H-NMR
(400 MHz, CDsOD) &: 6.17 (1H, d, J = 9.4 Hz, H-3), 6.74 (1H, s, H-8), 6.92 (1H, s, H-5),
7.77 (1H, d, J = 9.4 Hz, H-4). "C-NMR (100 MHz, CD;OD) &: 164.3 (C-2), 112.5 (C-3),
146.1 (C-4), 113.0 (C-5), 144.6 (C-6), 152.0 (C-7), 103.6 (C-8), 112.8 (C-4a), 150.5
(C-8a). EIMS m/z 178 [M]" (100), 177 [M — HI* (9.0), 150 [M — COl" (72.1), 132 [M -
CO — H:0]" (4.1), 121 [M — CO — CHOI" (6.1), 104 (5.7), 94 (10.0), 76 (9.0), 69 (10.0).
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Protocatechuic acid [3,4-dihydroxybenzoic acid, 8] — ®A 22 IR vu. (KBr) 3289 (OH),
1674 (COOH), 1602, 1528, 1470 (arom. C=C), 1296, 1098, 943, 766 cm . UV Ama (l0g €)
(MeOH) 258 (4.08), 294 (3.83) nm. '"H-NMR (300 MHz, CDs;0OD) &: 6.74 (1H, d, J = 8.4 Hz,
H-5), 7.38 (1H, dd, J = 2.1, 8.4 Hz, H-6), 7.42 (1H, d, / = 2.1 Hz, H-2). "C-NMR (75.5
MHz, CDs;OD) &: 127.5 (C-1), 117.8 (C-2), 145.6 (C-3), 150.0 (C-4), 115.4 (C-5), 123.4
(C-6), 173.4 (C-7). EIMS m/z 154 [M]" (48), 137 [M — OHI]" (73), 114 (12), 109 [M -
COOHI" (28), 101 (58), 55 (100).

Azelaic acid [nonanedioic acid, 9] — 94 & IR v, (KBr) 3434 (OH), 1698 (COOH), 1410,
1254 cm™'. H-NMR (300 MHz, CDsOD) & 1.34 (6H, br s, 3 X CHy), 1.60 (4H, m, 2 X
CH:CH2COOH), 2.27 (4H, t, J = 7.5 Hz, 2 X CHCOOH). "C-NMR (75.5 MHz, CDsOD) 6&:
26.0, 30.1, 34.9, 177.7. EIMS m/z 171 [M — OHI" (2), 152 (31), 124 (23), 111 (23), 98
(25), 84 (66), 69 (39), 60 (36), 55 (100).

Caffeic acid [3-(3,4-dihydroxyphenyl)-2-propenoic acid, 3,4-dihydroxycinnamic acid, 10] —
w A B2k IR Viax (KBr) 3434 (OH), 1647 (a,B-unsat. CO), 1603, 1451 (arom. C=C), 1281,
1217, 1121, 974 (trans CH=CH) cm'. UV Amax (log &) (MeOH) 292 (3.90), 321 (3.89) nm.
'"H-NMR (300 MHz, CDsOD) &: 6.20 (1H, d, J = 15.9 Hz, H-8), 6.77 (1H, d, / = 8.1 Hz,
H-5), 6.92 (1H, dd, J = 2.1, 8.4 Hz, H-6), 7.02 (1H, d, J = 2.1 Hz, H-2), 7.52 (1H, d, J =
15.9 Hz, H-7). ®C-NMR (75.5 MHz, CDsOD) §: 127.8 (C-1), 115.6 (C-2), 146.8 (C-3), 149.5
(C-4), 116.5 (C-5), 122.8 (C-6), 147.0 (C-7), 115.1 (C-8), 171.1 (C-9). EIMS m/z 180 [M]"
(100), 163 [M — OHI" (24), 136 [M — CO.1" (83), 135 [M — CO.H]" (28), 134 [M -
(COzH + 1" (56), 117 (18), 107 [M — (COzH + CO)1™ (17), 89 [C7H51" (64).
Flavoyadorinin—-B [luteolin 7,3"-dimethyl ether 4°-glucoside, 5,4"-dihydroxy-7,3"—dimethoxy
flavone 4'-glucoside, 11] — w34 B2 [q]p® = -40.0° (¢ = 0.09, pyridine). IR Vmax (KBr)
3486, 3407 (OH), 1657 (a,B-unsat. CO), 1591, 1503 (arom. C=C), 1262, 1158, 1083, 1038
(glycosidic C-0), 848, 806 cm ™. UV Amsx (og & (MeOH) 269 (4.30), 335 (4.30) nm;
(MeONa) 285 (4.40), 370 (4.00) nm; (NaOAc) 269 (4.40), 335 (4.40) nm; (NaOAc + H3BO3)
269 (4.40), 335 (4.40) nm; (AICls) 259 (sh, 4.40), 278 (4.30), 297 (sh, 4.20), 353 (4.30), 390
(4.20) nm; (AICI3 + HCD 256 (4.20), 280 (4.30), 298 (4.20), 346 (4.30), 387 (4.10) nm.
"H-NMR (300 MHz, pyridine—ds) §: 3.75 (3H, s, OCH3), 3.81 (3H, s, OCHy), 4.61 (1H, dd, / =
1.5, 11.4 Hz, H-6"), 5.84 (1H, d, J = 7.5 Hz, H-1"), 6.62 (1H, d, J = 2.1 Hz, H-6), 6.85 (1H,
d, /= 2.1 Hz, H-8), 6.98 (1H, s, H-3), 7.60 (1H, dd, /= 2.1, 7.2 Hz, H-6"), 7.61 (1H, d, J
= 2.1 Hz, H-2"), 7.70 (1H, d, J = 8.7 Hz, H-5"). 'H-NMR (300 MHz, DMSO-ds) &: 3.87 (3H,
s, OCHa3), 3.90 (3H, s, OCH3), 5.07 (1H, d, /= 6.9 Hz, H-1"), 6.38 (1H, d, J = 2.1 Hz, H-6),
6.85 (1H, d, J = 2.1 Hz, H-8), 7.07 (1H, s, H-3), 7.24 (1H, d, J = 8.7 Hz, H-5"), 7.63 (1H,
d, /= 2.1 Hz, H-2), 7.69 (1H, dd, J = 2.1, 8.7 Hz, H-6"), 12.90 (1H, s, 5-OH). “C-NMR
(75.5 MHz, pyridine-ds) §: 165.9 (C-2), 105.1 (C-3), 182.8 (C-4), 162.6 (C-5), 98.7 (C-6),
164.2 (C-7), 92.9 (C-8), 158.1 (C-9), 105.9 (C-10), 125.0 (C-17), 110.5 (C-29), 151.1
(C-47), 115.8 (C-5"), 120.6 (C-6"), 101.6 (C-1"), 74.7 (C-2"), 78.5 (C-3"), 71.2 (C-4"), 79.2
(C-57), 62.4 (C-6"), 55.9, 56.0 (OCH3). (75.5 MHz, DMSO-ds) §: 163.3 (C-2), 104.2 (C-3),
182.0 (C-4), 161.0 (C-5), 98.0 (C-6), 165.1 (C-7), 92.8 (C-8), 157.2 (C-9), 104.7 (C-10),
123.8 (C-17), 110.0 (C-27), 149.1 (C-3"), 149.7 (C-4"), 114.9 (C-57, 119.8 (C-67), 99.8 (C-1
"), 73.0 (C-27), 76.7 (C-3"), 69.5 (C-4"), 77.1 (C-5"), 60.5 (C-6"), 55.9, 56.0 (OCHy).
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FABMS m/z 499 [M + Nal®, 477 [M + HI". EIMS m/ 314 [genin]® (100), 285 [M -
HCOJ]" (38), 271 [M — (CO + CH3)I" (15), 256 [M — (CO + 2CH3)]1" (3), 243 [M — (2CO
+ CHa)]" (7.5), 228 [M — (2CO + 2CHw)]" (5), 167 [A; + HI" (18), 151 [Bal" (4), 148
[B1]" (7), 133 [B1 — CHsl" (8).

4 5-Dicaffeoylquinic acid [isochlorogenic acid c, quinic acid 4,5-dicaffeic ester, 4,5-bis(3,4-
dihydroxycinnamoylaquinic acid, 12] — #A 22 [q]** = -236.0° (¢ = 0.13, MeOH). IR Viax
(KBr) 3370 (OH), 1698 (a,B-unsat. CO), 1599, 1526, 1449 (arom. C=C), 1159, 976 (trans
CH=CH), 849, 812 cm . UV Amax (log &) (MeOH) 247 (sh, 4.03), 293 (4.04), 328 (4.10). 'H-NMR
(300 MHz, pyridine-ds + D»0) &: 2.33 (1H, br d, J = 14.1 Hz, H-2ax), 2.55 (1H, br d, J =
2.7, 12.9 Hz, H-6eq), 2.66 (1H, dd, /= 11.4, 12.9 Hz, H-6ax), 2.70 (1H, dd, J = 3.0, 14.7
Hz, H-2eq), 4.62 (1H, br dt, J = 3.0, 3.0 Hz, H-3), 5.55 (1H, dd, J = 3.0, 10.2 Hz, H-4),
6.22 (1H, ddd, J = 4.8, 10.5, 10.5 Hz, H-5), 6.29, 6.42 (1H each, J = 15.9 Hz, H-8", 8"),
6.83 (1H, dd, /= 1.8, 8.1 Hz, H-6"), 6.89 (1H, dd, /= 2.1, 8.1 Hz, H-6"), 7.09 (1H, d, J =
8.4 Hz, H-57), 7.13 (1H, d, /= 8.1 Hz, H-5"), 7.37 (1H, d, J = 2.1 Hz, H-2"), 7.41 (1H, d, J
= 1.8 Hz, H-2"), 7.75, 7.82 (1H each, d, /= 15.9 Hz, H-7", 7"). '"H-NMR (400 MHz, CD3;0D)
§: 1.98-2.30 (4H, m, H-2, 6), 4.33 (1H, brs, H-3), 5.10 (1H, dd, /= 2.6, 9.5 Hz, H-4), 5.65
(1H, m, H-5), 6.19, 6.27 (1H each, d, /= 15.9 Hz, H-8", 8"), 6.72, 6.73 (1H each, d, /= 8.2
Hz, H-5%, 57), 6.88, 6.90 (1H each, dd, /= 1.8, 8.2 Hz, H-6", 67), 6.99, 7.01 (1H each, d, J
= 1.8 Hz, H-2°, 27), 7.50, 7.58 (1H each, d, J = 15.9 Hz, H-7", 7). "C-NMR (100 MHz,
CD30D) 6: 76.1 (C-1), 38.3 (C-2), 69.8 (C-3), 74.8 (C-4), 69.0 (C-5), 39.8 (C-6), 127.3,
127.4 (C-17, 17), 114.7 (C-27, 27), 146.5 (C-37, 37), 149.4 (C-4-, 47), 116.1 (C-57, 57), 122.9
(C-67, 67), 147.2, 147.3 (C-7,, 77), 114.4 (C-87, 87), 168.1, 168.3 (C-9°, 97, 178.3
(COOCHs). FABMS m/z 539 [M + Nal”, 517 [M + HI".

Cerebroside [1-0O-B-D-glucopyranosyl-(25,3S54R8E)-2-[(2R)-2-hydroxy(tricosanoyl, tetra
cosanoyl, pentacosanoyl, docosanoylaminol|-8-octadecene-1,3,4~triol, 13] — ¥ F&
'H-NMR (500 MHz, pyridine—-ds) &: 0.83 (6H, m 2 X CHs), 1.20 - 1.27 [br. s (CH2).], 3.85
(1H, m, H-57), 4.01 (1H, t, /= 8.0 Hz, H-2"), 4.19 (1H, t, J = 8.7 Hz, H-4), 4.21 (1H, t, J =
8.8 Hz, H-4"), 4.22 (1H, t, J = 8.8 Hz, H-3"), 4.29 (1H, dd, / = 5.1, 10.4 Hz, H-3), 4.34
(1H, dd, J = 5.1, 11.0 Hz, H-6"a), 4.48 (1H, br d, /= 11.0 Hz, H-6"b), 4.51 (1H, dd, J =
4.1, 11.5 Hz, H-1a), 4.57 (1H, m, H-2"), 4.72 (1H, dd, /= 6.9, 11.5 Hz, H-1b), 4.94 (1H, d,
J= 77 Hz, H-17), 5.31 (1H, m, H-2), 5.40 - 5.53 (2H, m, H-8, 9), 8.60 (1H, d, / = 9.2 Hz,
NHCO). "C-NMR (125 MHz, pyridine-ds) & 70.4 (C-1), 51.6 (C-2), 75.8 (C-3), 72.3 (C-4),
130.3, 130.1, 130.7, 130.7 (CH=CH), 175.6 (C-17), 72.3 (C-27), 35.5 (C-3"), 105.5 (C-17),
75.1 (C-27), 78.5 (C-3"), 71.2 (C-4"), 78.3 (C-5"), 62.4 (C-67), 14.2 (CHy), 22.9, 25.8, 26.6,
26.7, 26.9, 27.5, 27.8, 29.5, 29.6, 29.9, 30.0, 30.3, 32.1, 32.9, 33.3, 33.8, 33.9. FABMS m/z
838 [M + Nal® (2-hydroxybehenic acid), 852 [M + Nal® (2-hydroxytricosanoic acid), 866
[M + Nal® (2-hydroxylignoceric acid), 880 [M + Nal® (2-hydroxypentacosanoic acid).

4 5-Dicaffeoylquinic acid methyl ester [4,5-bis(3,4-dihydroxycinnamoyl)quinic acid methyl
ester, 14] — WA 2ok [q]p* = -195.6° (¢ = 0.10, MeOH). IR Vmax (KBr) 3399 (OH), 1696
(a,B-unsat. CO), 1603, 1518, 1447 (arom. C=C), 1271, 980 (zrans CH=CH), 855, 814 cm .
UV Amax (log &) (MeOH) 245 (sh, 4.16), 295 (4.20), 330 (4.33). 'H-NMR (300 MHz, CDsOD) &:
2.08 (1H, dd, / = 6.3, 14.1 Hz, H-6a), 2.24 (2H, m, H-2b, 6b), 2.32 (1H, dd, J = 3.3, 13.8
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Hz, H-2a), 3.71 (3H, s, COOCH3), 4.34 (1H, quintet, /= 3.3 Hz, H-3), 5.10 (1H, dd, /= 3.0,
7.8 Hz, H-4), 5.53 (1H, ddd, J = 5.4, 7.5, 7.7 Hz, H-5), 6.16, 6.29 (1H each, d, /= 15.6 Hz,
H-8°, 87), 6.75 (2H, d, /= 8.1 Hz, H-5", 57), 6.91 (1H, dd, J = 1.8, 8.4 Hz, H-6"), 6.92 (1H,
dd, /= 2.1, 8.1 Hz, H-6"), 7.00 (1H, d, J = 1.8 Hz, H-2"), 7.02 (1H, d, J = 2.1 Hz, H-2"),
7.50, 7.59 (1H each, d, J = 15.6 Hz, H-7", 77). C-NMR (75.5 MHz, CDsOD) §: 75.8 (C-1),
38.4 (C-2), 68.6 (C-3), 74.9 (C-4), 69.1 (C-5), 38.5 (C-6), 127.5, 127.7 (C-17, 17), 115.2,
115.4 (C-27, 27), 147.7 (C-37, 37), 149.7, 149.8 (C-4", 47), 116.5 (C-5", 57), 123.1 (C-6", 67),
146.7, 146.8 (C-7°, 7)), 114.6, 114.7 (C-87, 8”), 167.9 168.5 (C-9°, 97), 175.2 (COOCHjy),
53.1 (COOCH3). FABMS m/z 553 [M + Nal®, 531 [M + HI".

Vanillic acid 4- O-8-D-(6-O-benzoylglucopyranoside) (15) — #A B2+ [q],* = -58.0° (¢ =
0.13, MeOH). IR vmax (KBr) 3333 (OH), 1706 (C=0), 1624, (arom. C=C), 1281 (ester), 1070
(glycosidic C-0), 762 cm™'. UV Amx (log &) (MeOH) 237 (sh, 4.30), 252 (sh, 4.10), 282
(3.80) nm. 'H-NMR (300 MHz, CDsOD) &: 3.44 (1H, d, J = 8.7 Hz, H-4"), 3.53 (IH, d, J =
8.4 Hz, H-3"), 3.58 (1H, d, J = 8.4 Hz, H-2"), 3.83 (1H, ddd, J = 2.1, 7.8, 9.9 Hz, H-5",
3.87 (3H, s, OCHsg), 4.39 (1H, dd, J = 7.5, 11.7 Hz, H-6"a), 4.71 (1H, dd, J = 2.1, 11.7 Hz,
H-6"b), 5.06 (1H, d, /= 7.8 Hz, H-1"), 7.13 (1H, d, J = 8.4 Hz, H-5), 7.42 (1H, dd, J = 1.8,
8.4 Hz, H-6), 7.47 (2H, tt, J= 1.5, 7.5 Hz, H-3", 5”), 7.57 (1H, d, /= 1.8 Hz, H-2), 7.61
(1H, tt, /= 1.8, 7.2 Hz, H-4"), 7.99 (2H, tt, J= 1.5, 7.2 Hz, H-2", 6”). "C-NMR (75.5 MHz,
CDs0OD) §&: 126.2 (C-1), 114.3 (C-2), 150.4 (C-3), 151.6 (C-4), 116.5 (C-5), 124.6 (C-6),
169.5 (C-7), 56.6 (OCHj3), 101.6 (C-17), 74.7 (C-29), 77.8 (C-3"), 72.0 (C-4"), 75.6 (C-5),
65.3 (C-67), 131.2 (C-17), 130.6 (C-2", 67), 129.6 (C-3", 57), 134.4 (C-4"), 167.7 (C-7").
FABMS m/z 457 [M + Nal’, 435 [M + HI]", 289 [(M + Na) — (vanillic acid, CsHzOs)1",
267 [(M + H) — (vanillic acid, CsHgO4)]1"; HR-FABMS m/z 435.1273, Calcd for Co1H23010
435.1291 [M + HI".

7-Ketologanin [7-dehydrologanin, 1-(B-D-glucopyranosyloxy)-1,4a,5,6,7,7a-hexahydro-7-
methyl-6-oxo-cyclopental clpyran-4-carboxylic acid methyl ester, 16] — WA 2k [¢],*0 =
-145.4° (¢ = 0.13, MeOH). IR Umax (KBr) 3432 (OH), 1748 (5-membered ring C=0), 1684,
1643 (a,B-unsat. C=0), 1451, 1299 (ester), 1076 (glycosidic C-0), 889, 843 cm . UV Amax
(log &) (MeOH) 236 (sh, 4.20) nm. 'H-NMR (400 MHz, pyridine-ds) &: 0.93 (3H, d, /= 7.0
Hz, 10-CHs), 2.16 (1H, dq, J = 7.1, 10.5 Hz, H-8), 2.38 (1H, ddd, J = 2.7, 7.3, 10.5 Hz,
H-9), 2.64 (1H, dd, J = 8.3, 18.9 Hz, H-6b), 2.77 (1H, br d, J = 18.9 Hz, H-6a), 3.37 (1H,
br t, /= 7.2 Hz, H-5), 3.49 (3H, s, COOCH3), 4.00 (1H, t, / = 7.8 Hz, H-5"), 4.07 (1H, t, J
= 8.0 Hz, H-27), 4.26-4.29 (2H, m, H-3", 47), 4.36 (1H, dd, J = 5.3, 11.8 Hz, H-6"a), 4.54
(1H, br d, J = 11.8 Hz, H-6b), 5.37 (1H, d, J = 7.4 Hz, H-1"), 5.92 (1H, d, J = 2.6 Hz,
H-1), 7.69 (1H, s, H-3). ""C-NMR (100.5 MHz, pyridine-ds) & 94.7 (C-1), 152.4 (C-3),
109.8 (C-4), 27.3 (C-5), 42.6 (C-6), 217.5 (C-7), 43.5 (C-8), 45.6 (C-9), 13.2 (C-10), 167.0
(C-11), 50.9 (COOCHs3), 101.0 (C-19), 74.6 (C-27), 78.4 (C-37), 71.1 (C-47), 78.9 (C-57), 62.4
(C-67). FABMS m/z 411 [M + Nal®, 389 [M + HI", 227 [(M + H) — 162]".

Secologanin dimethyl acetal [4-(2,2-dimethoxyethyl)-3-ethenyl-2-(B-D-glucopyranosyloxy)-
3,4-dihydro-2/~pyran-5-carboxylic acid methyl ester, secologanin acetal, 17] — w2 X
2 [alp® = -102.7° (¢ = 0.45, MeOH). IR vma (KBr) 3408 (OH), 1705 (ester), 1631 (a,B
—unsat. C=0), 1439 (CHy), 1389 (CHs), 1287 (ester), 1076 (glycosidic C-0), 872, 768 cm .
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UV Amax (log &) (MeOH) 232 (4.10) nm. 'H-NMR (500 MHz, CD;OD) &: 1.61 (1H, ddd, J =
4.6, 8.1, 14.0 Hz, H-6a), 2.07 (1H, dt, / = 6.6, 14.0 Hz, H-6b), 2.66 (1H, dt, / = 5.4, 8.8
Hz, H-9), 2.90 (1H, br dd, J = 6.0, 12.7 Hz, H-5), 3.28, 3.29 (3H each, s, 2 X OCH3), 3.69
(3H, s, COOCH3), 4.48 (1H, dd, J = 4.5, 7.1 Hz, H-7), 5.26 (1H, d, J = 10.5 Hz, H-10a),
5.30 (1H, d, J = 17.3 Hz, H-10b), 5.50 (1H, d, J = 7.3 Hz, H-1), 5.72 (1H, ddd, J = 9.1,
10.2, 17.3 Hz, H-8), 7.42 (1H, s, H-3), 4.66 (1H, d, / = 8.0 Hz, H-1), 3.65 (1H, dd, J =
5.8, 11.9 Hz, H-6"a), 3.89 (1H, dd, /= 1.8, 11.9 Hz, H-6b). "C-NMR (75.5 MHz, CD3;0D) §&:
97.8 (C-1), 153.2 (C-3), 111.7 (C-4), 29.4 (C-5), 33.2 (C-6), 104.5 (C-7), 135.8 (C-8), 45.3
(C-9), 119.8 (C-10), 100.1 (C-17), 74.6 (C-2), 78.0 (C-3), 71.5 (C-4"), 78.4 (C-5"), 62.7
(C-6"), 169.2 (COOCH3), 51.7 (COOCH3), 52.6, 53.9 (OCHs). FABMS m/z 457 [M + Nal”,
403 [(M + H) — CH;0HI", 241 [(M + H) — (CH30H + 162)]1".

Uracil [2,4-dioxopyrimidine, 2,4(1H,3H)-pyrimidinedione, 18] — ®WA 22 R v... (KBr) 1715
(CO), 1650 (CONH), 1451, 1418, 1233 (C-N), 821 cm ™. UV Amax (log &) (MeOH) 258 (3.50)
nm. 'H-NMR (300 MHz, pyridine-ds;) &: 5.80 (1H, d, / = 7.5 Hz, H-5), 7.50 (1H, d, J = 7.5
Hz, H-6). "C-NMR (75.5 MHz, pyridine-ds) &: 153.2 (C-2), 165.7 (C-4), 101.2 (C-5), 142.1
(C-6). EIMS m/z 112 [M1" (100), 69 (47).

Luteolin 7-O-glucoside [cynaroside, luteoloside, 5,7,3",4 -tetrahydroxyflavone 7-glucoside, 19]
— wgA Bt [q]p* = -86.0° (¢ = 0.03, MeOH). UV Amu (log &) (MeOH) 254 (4.64), 349
(4.63); (MeONa) 261 (4.64), 403 (4.70); (NaOAc) 258 (4.68), 372 (4.59); (NaOAc + H3BO3) 259
(4.72), 373 (4.66); (AICl3) 272 (4.71), 297 (sh, 4.38), 331 (4.218), 429 (4.77); (AICl3 + HCD) 267
(4.60), 296 (sh, 4.38), 362 (4.53), 388 (4.55). 'H-NMR (300 MHz, pyridine-ds) &: 4.55 (1H, dd,
J=24,12.0 Hz, H-6"a), 5.80 (1H, d, /= 7.5 Hz, H-1"), 6.83 (1H, d, / = 2.1 Hz, H-6), 6.91
(1H, s, H-3), 6.98 (1H, d, /= 2.1 Hz, H-8), 7.26 (1H, d, / = 8.4 Hz, H-5", 7.50 (1H, dd, J
= 2.4, 8.4 Hz, H-6"), 7.87 (1H, d, J = 2.4 Hz, H-27), 13.6 (1H, s, 5-OH). 'H-NMR (300
MHz, DMSO-ds) 6: 5.06 (1H, d, /= 6.9 Hz, H-1"), 6.43 (1H, d, / = 2.1 Hz, H-6), 6.74 (1H,
s, H-3), 6.78 (1H, d, /= 2.1 Hz, H-8), 6.89 (1H, d, /= 8.1 Hz, H-5), 7.41 (1H, d, /= 2.1
Hz, H-29), 7.44 (1H, dd, J = 2.1, 8.1 Hz, H-6"), 13.0 (1H, s, 5-OH). ""C-NMR (75.5 MHz,
DMSO-ds) §: 164.7 (C-2), 103.4 (C-3), 182.1 (C-4), 161.3 (C-5), 99.8 (C-6), 163.2 (C-7),
95.0 (C-8), 157.2 (C-9), 105.6 (C-10), 121.6 (C-17), 113.8 (C-27), 146.0 (C-3"), 150.2
(C-47), 116.2 (C-57, 119.4 (C-67). 100.1 (C-1"), 73.3 (C-2), 77.4 (C-3"), 69.8 (C-4"), 76.6
(C-5), 60.8 (C-6"). FABMS m/z 449 [M + HI", 287 [(M + H) — 162]".

Rutin (quercetin 3-rutinoside, 3,5,7,3",4"-pentahydroxyflavone 3-rhamnosyl-(1—6)-glucoside,
20) — " B[]y = +14.3° (¢ = 1.0, MeOH). IR Vi 3421 (OH), 1653 (a,B-unsat.
C=0), 1601, 1506, 1457 (arom. C=C), 1125, 1062 (glycosidic C-0) cm™. UV Amax (MeOH)
207, 257, 300 (sh), 357 mn. 'H-NMR (500 MHz, DMSO-ds) &: 1.00 (3H, d, / = 6.0 Hz, 6~
-CHs), 3.04 — 3.72 (10H, m, sugar H), 4.39 (1H, s, H-1"), 5.34 (1H, d, J = 7.5 Hz, H-1"),
6.20 (1H, d /= 1.2 Hz, H-6), 6.39 (1H, d, /= 1.2 Hz, H-8), 6.84 (1H, d, J = 8.5 Hz, H-5",
7.53 (1H, d, J = 2.5 Hz, H-2"), 7.55 (1H, dd, J = 2.5, 8.5 Hz, H-6"), 12.59 (1H, s, 5-OH).
YC-NMR (125 MHz, DMSO-ds) &: 156.6 (C-2), 133.3 (C-3), 177.3 (C-4), 161.2 (C-5), 98.7
(C-6), 164.2 (C-7), 93.6 (C-8), 156.4 (C-9), 104.1 (C-10), 121.6 (C-17), 115.3 (C-27), 144.7
(C-37), 148.4 (C-4"), 116.3 (C-57), 121.2 (C-6"), 101.2 (C-1"), 74.1 (C-2"), 76.5 (C-3"), 70.6
(C-47), 75.9 (C-5"), 67.0 (C-6"), 100.7 (C-1""), 70.4 (C-2""), 70.0 (C-3"), 71.9 (C-4""), 68.2
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(C-5"), 17.7 (C-6"").

3,6-Dicaffeoylquinic acid methyl ester [macroantoin G, 3,5-bis(3,4-dihydroxycinnamoyl)
quinic acid methyl ester, 21] — "3 2t [q]p*® = -157.1° (¢ = 0.14, MeOH). IR vmax (KBr)
3416 (OH), 1686 (a,B—-unsat. CO), 1605, 1518 (arom. C=C), 1265, 976 (trans CH=CH), 812
cm b UV Amax (MeOH) 218 (log e, sh, 4.70), 247 (sh, 4.40), 296 (sh, 4.50), 331 (4.60) nm.
"H-NMR (300 MHz, CD30D) &: 2.14 (1H, dd, /= 8.1, 13.2 Hz, H-2ax), 2.18 (1H, dd, /= 3.9,
13.8 Hz, H-6eq), 2.31 (1H, dd, J = 6.6, 13.8 Hz, H-6ax), 2.33 (1H, dd, / = 3.2, 13.2 Hz,
H-2eq), 3.68 (8H, s, COOCH3), 3.97 (1H, dd, J = 3.3, 6.6 Hz, H-4), 5.30 (1H, m, H-3), 5.39
(1H, dd, /= 3.9, 7.5 Hz, H-5), 6.21, 6.33 (1H each, /= 15.9 Hz, H-8", 87), 6.78 (2H, dd, J
= 2.7, 8.1 Hz, H-6", 67), 6.96 (2H, d, /= 8.4 Hz, H-5", 57), 7.05, 7.06 (1H each, d, /= 1.8
Hz, H-2°, 27), 7.54, 7.61 (1H each, d, /= 15.9 Hz, H-7", 77). "C-NMR (75.5 MHz, CD3;0D)
& 74.6 (C-1), 35.6 (C-2), 72.0 (C-3), 69.8 (C-4), 72.1 (C-5), 36.7 (C-6), 127.6, 127.8
(C-17, 17, 115.1 (C-27, 27), 146.7, 146.8 (C-37, 37), 149.5, 149.7 (C-47, 47), 116.4, 116.5
(C-57, 57), 123.0, 123.1 (C-67, 67), 147.1, 1474 (C-7°, 77), 114.8, 1154 (C-8", 87), 168.0,
168.7 (C-9°, 97, 175.6 (COOCH3), 53.0 (COOCH3). FABMS m/z 553 [M + Nal’, 531 [M +
HI*, 513 [(M + H) — H.0]".

Methyl chlorogenate [5-(3,4-dihydroxycinnamoyl)quinic acid methyl ester, 22] —
[alp®™® = =31.7° (¢ = 0.12, MeOH). IR Viax (KBr) 3409 (OH), 1733 (ester), 1692 (a,B-unsat.
CO), 1631, 1604, 1518 (arom. C=C), 1275, 1179, 1119, 1082, 981 (trans CH=CH), 814 cm .
UV Amax (log &) (MeOH) 218 (sh, 4.20), 244 (4.00), 297 (sh, 4.00), 330 (4.10) nm. 'H-NMR
(300 MHz, CDs0OD) 6: 1.96 - 2.24 (4H, m, H-2, 6), 3.68 (3H, s, COOCH3y), 3.72 (1H, dd, J =
3.0, 7.5 Hz, H-4), 4.12 (1H, quintet, / = 3.3 Hz, H-3), 5.26 (1H, ddd, J = 4.8, 7.5, 7.2 Hz,
H-5), 6.20 (1H, d, /= 15.9 Hz, H-8"), 6.77 (1H, d, /= 8.1 Hz, H-5"), 6.94 (1H, dd, J = 2.1,
8.1 Hz, H-67), 7.03 (1H, d, J = 2.1 Hz, H-2), 7.51 (1H, d, J = 15.9 Hz, H-7). "C-NMR
(75.5 MHz, CDsOD) &: 75.8 (C-1), 38.0 (C-2), 70.3 (C-3), 72.5 (C-4), 72.1 (C-b), 37.7
(C-6), 127.6 (C-17), 115.1 (C-29), 146.9 (C-37), 149.7 (C-47), 116.5 (C-57), 123.0 (C-67),
147.2 (C-77), 115.0 (C-8"), 168.2 (C-97), 175.4 (COOCH3), 53.0 (COOCH3). FABMS m/z 391
[M + Nal", 369 [M + HI".

Isoquercitrin [quercetin 3-glucoside, 3,5,7,3",4"-pentahydroxyflavone 3-glucoside, 23] — #]
A Bk [a]p® = -22.4° (¢ = 0.23, MeOH). IR Vi (KBr) 3376 (OH), 1654 (a,B-unsat. CO),
1604, 1500, 1442 (arom. C=C), 1360, 1302, 1197, 1062, 1012 (glycosidic C-0), 800 cm™".
UV Amax (og &) (MeOH) 256 (4.41), 268 (sh, 4.30), 353 (4.20) nm; (MeONa) 271 (4.40), 330
(4.06), 404 (4.40) nm; (NaOAc) 272 (4.40), 381 (4.20) nm; (NaOAc + H3BOs3) 261 (4.40), 376
(4.30) nm; (AICl3) 274 (4.40), 435 (4.30) nm; (AICl3 + HCD 269 (4.40), 300 (4.10), 356 (sh,
4.20), 401 (4.20) nm. 'H-NMR (300 MHz, CDsOD) &: 5.25 (1H, d, J = 7.8 Hz, H-1"), 6.20
(1H, d, /= 2.1 Hz, H-6), 6.39 (1H, d, /= 2.1 Hz, H-8), 6.86 (1H, d, /= 8.7 Hz, H-5"), 7.58
(1H, dd, J = 2.1, 8.7 Hz, H-6"), 7.70 (1H, d, /= 2.1 Hz, H-2"). ""C-NMR (75.5 MHz, CD30D)
§: 158.4 (C-2), 135.6 (C-3), 179.5 (C-4), 163.0 (C-5), 99.9 (C-6), 166.0 (C-7), 94.7 (C-8),
159.0 (C-9), 105.7 (C-10), 123.0 (C-17), 116.0 (C-27), 145.9 (C-37), 149.8 (C-47), 117.6
(C-57, 123.2 (C-67), 104.3 (C-17), 75.5 (C-2"), 78.1 (C-3"), 71.2 (C-4"), 78.4 (C-5"), 62.5
(C-6"). FABMS m/z 487 [M + Nal®, 465 [M + HI", 303 [M + H) — 162]".
3,5-Dicaffeoylquinic acid [isochlorogenic acid a, 3,5-bis(3,4-dihydroxycinnamoyl)quinic acid, 24]

1=
o Hk
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— vgA Bk [q]p® = -145.9° (¢ = 0.46, MeOH). IR Via (KBr) 3389 (OH), 1692 (a,B-unsat.
CO), 1603, 1520 (arom. C=C), 1277, 976 (trans CH=CH), 812 cm™'. UV Amax (log &) (MeOH)
245 (sh, 4.44), 295 (4.52), 328 (4.64). '"H-NMR (300 MHz, CD3;OD) &: 2.11-2.34 (4H, m, H-2,
6), 3.95 (1H, dd, /= 3.0, 7.8 Hz, H-4), 5.37-5.44 (2H, m, H-3, 5), 6.26, 6.36 (1H each, J =
15.9 Hz, H-8, 8"), 6.77 (2H, d, J = 7.8 Hz, H-5", 57), 6.96 (2H, dd, /= 2.1, 8.1 Hz, H-6", 6
“), 7.05, 7.06 (1H each, d, /= 2.1 Hz, H-2°, 27), 7.57, 7.61 (1H each, d, /= 15.9 Hz, H-7",
77). PC-NMR (75.5 MHz, CDsOD) &: 75.2 (C-1), 36.3 (C-2), 72.9 (C-3), 71.1 (C-4), 72.0
(C-5), 38.2 (C-6), 127.7, 127.8 (C-1°, 17), 115.3, 115.5 (C-27, 27), 146.6 (C-3", 3"), 149.3,
149.4 (C-47, 47), 116.5 (C-57, 57), 123.0, 123.1 (C-67, 67), 147.0, 147.2 (C-7°, 77), 115.1,
115.2 (C-87, 8), 168.5, 168.9 (C-9°, 97), 178.1 (COOH). FABMS m/z 539 [M + Nal’, 517
M + HI".

Rhoifolin [apigenin 7-neohesperidoside, 5,7,4 -trihydroxyflavone 7-neohesperidoside, 5,7,4"-
trihydroxyflavone 7-rhamnosyl-(1—2)-glucoside, 25] — ®&A 2o [¢],* = -151.0° (¢ =
0.13, MeOH). IR vmax (KBr) 3388 (OH), 1657 (a,B-unsat. CO), 1605, 1497, 1488 (arom. C=0C),
1249, 1178, 1074 (glycosidic C-0), 836 cm™'. UV Amax (log &) (MeOH) 268 (4.20), 338 (4.30)
nm; (MeONa) 267 (4.20), 387 (4.40) nm; (NaOAc) 257 (4.20), 266 (4.20), 391 (4.40) nm;
(NaOAc + H3BO3) 268 (4.20), 339 (4.30) nm; (AICl3) 275 (4.20), 299 (4.10), 350 (4.20), 385
(4.20) nm; (AICl; + HCD 276 (4.20), 298 (4.10), 345 (4.20), 382 (4.10) nm. 'H-NMR (300
MHz, CDsOD) 6: 1.32 (3H, d, /= 6.0 Hz, 6"-CH3), 5.18 (1H, d, /= 7.5 Hz, H-1"), 5.28 (1H,
d, /= 1.8 Hz, H-1"), 6.44 (1H, d, /= 2.1 Hz, H-6), 6.64 (1H, s, H-3), 6.76 (1H, d, /= 2.1
Hz, H-8), 6.91 (1H, d, /= 9.0 Hz, H-3", 57, 7.86 (1H, dd, /= 9.0 Hz, H-2, 6). "C-NMR
(75.5 MHz, CD3s0OD) &: 164.4 (C-2), 104.1 (C-3), 184.0 (C-4), 159.0 (C-5), 99.8 (C-6), 166.7
(C-7), 95.9 (C-8), 162.9 (C-9), 107.1 (C-10), 123.0 (C-17), 129.6 (C-27), 117.1 (C-37),
162.9 (C-47), 117.1 (C-57), 129.6 (C-67), 99.8 (C-17), 79.1 (C-2"), 78.3 (C-37), 72.2 (C-4"),
79.1 (C-57), 62.4 (C-67), 101.0 (C-1"), 71.4 (C-27), 72.2 (C-3"), 74.0 (C-4""), 70.0 (C-5’
"), 18.3 (C-6"). FABMS m/z 601 [M + Nal”, 579 [M + HI", 271 [M + H) — 146 -
162]".

(BE)-Aldosecologanin [centauroside, 4,4'-[(12)-1-formyl-1-propene-1,3-diyllbis[3-ethenyl-
2-(B-D-glucopyranosyloxy)—-3,4-dihydro-2 /-pyran-5-carboxylic acid dimethyl ester, 26] —
Al B2k [q]p® = -155.9° (¢ = 0.22, MeOH). IR umax (KBr) 3409 (OH), 1691, 1633 (a,B-
unsat. C=0), 1440, 1300 (ester), 1076 (glycosidic C-0), 930 (CH=CH,), 767 cm ', UV Amax
(log ¢) (MeOH) 237 (sh, 4.30), 252 (sh, 4.10), 282 (3.80) nm. 'H-NMR (300 MHz, CDsOD) §&:
2.44 (1H, m, H-6a), 2.59 (1H, m, H-97), 2.78 (1H, m, H-9), 3.09 (2H, m, H-5, 6b), 3.18
(1H, dd, /= 7.8, 9.0 Hz, H-2"), 3.59 (3H, s, 11"-COOCH3), 3.72 (3H, s, 11-COOCH3), 3.82
(1H, brd, / = 10.8 Hz, H-6""), 3.89 (1H, dd, J = 2.1, 12.0 Hz, H-6"), 4.04 (1H, m, H-5"),
4.68 (1H, d, /= 7.8 Hz, H-1"), 4.69 (1H, d, /= 8.1 Hz, H-17), 5.02 (1H, brd, J = 8.7 Hz,
H-10"a), 5.06 (1H, brd, /= 16.8 Hz, H-10"b), 5.29 (1H, brd, /= 11.4 Hz, H-10a), 5.35 (1H,
brd, J = 17.4 Hz, H-10b), 549 (1H, d, J = 3.9 Hz, H-17), 5.57 (1H, d, J = 4.8 Hz, H-1),
5.59 (1H, dd, /= 9.9, 17.1 Hz, H-8"), 5.79 (1H, dd, J = 8.4, 16.8 Hz, H-8), 6.71 (1H, t, J =
6.9 Hz, H-7), 7.47 (1H, s, H-3"), 7.54 (1H, s, H-3), 9.21 (1H, s, H-7"). "C-NMR (75.5
MHz, CDs0D) &: 97.7 (C-1), 154.2 (C-3), 110.5 (C-4), 33.6 (C-5), 29.8 (C-6), 157.0 (C-7),
135.3 (C-8), 45.4 (C-9), 120.4 (C-10), 169.0 (C-11), 52.0 (COOCH3), 100.2 (C-17), 74.6
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(C-29, 77.9 (C-3), 71.5 (C-47), 78.0 (C-5"), 62.8 (C-67), 97.4 (C-17), 152.2 (C-3"), 169.0
(C-47), 31.0 (C-5"), 143.2 (C-67), 197.0 (C-7"), 135.5 (C-8"), 46.4 (C-97), 119.4 (C-107),
169.0 (C-117), 51.7 (COOCHs3), 99.8 (C-17), 74.7 (C-2""), 77.9 (C-3"), 71.5 (C-4""), 78.2
(C-57), 62.6 (C-6"). FABMS m/z 781 [M + Nal", 759 [M + HI", 619 [(M + Na) — 162]",
597 [(M + H) — 16217, 435 [(M + ) — (2 x 162)]".

Sucrose [B-D-fructofuranosyl-a-D-glucopyranoside, a-D-glucopyranosyl-B-D-fructofurano
side, sugar, saccharose, 27] — wm#A Ruk [q]p*" = +73.3° (¢ = 0.84, Hy0). 'H-NMR (400
MHz, D:0O) & 3.31 (1H, t, J = 9.4 Hz, H-4"), 3.40 (1H, dd, J = 3.8, 10.0 Hz, H-27), 3.51
(2H, s, H-1), 3.60 (1H, t, J = 9.8 Hz, H-3"), 3.66 (2H, br s, H-67), 3.67 (2H, br s, H-6),
3.69 - 3.75 (2H, m, H-5, 57, 3.89 (1H, t, J = 8.5 Hz, H-4), 4.60 (1H, d, J = 8.8 Hz, H-3),
5.25 (1H, d, J = 3.7 Hz, H-1"). ""C-NMR (75.5 MHz, D,0) & 62.4 (C-1), 104.6 (C-2), 77.4
(C-3), 75.0 (C-4), 82.3 (C-5), 63.3 (C-6), 93.1 (C-17), 72.0 (C-2), 73.3 (C-39), 70.2 (C-4"),
73.5 (C-57, 61.1 (C-6).

Epivogeloside (Isovogeloside, nervoside, 5-ethenyl-6-(B-D-glucopyranosyloxy)-4,4a,5,6-
tetrahydro-3-methoxy—-1/3H-pyrano[3,4—clpyran-1-one, 28) — ®|®WA Bak [q],* = -86.4°
(¢ = 0.12, MeOH). IR vmax (KBr) 3408 (OH), 1699, 1618 (a,B-unsat. C=0), 1392, 1266, 1075,
1039 (glycosidic C-0), 905 (CH=CHs), 838, 757 cm ‘. UV Amax (og &) (MeOH) 234 (4.19),
nm. 'H-NMR (500 MHz, CDs;OD) &: 1.71 (1H, ddd, J = 2.9, 13.7, 13.7 Hz, H-6), 1.86 (1H,
ddd, J = 1.3, 5.6, 13.7 Hz, H-6), 2.64 (1H, m, H-9), 3.16-3.39 (5H, m, H-5, 2’-5"), 3.51
(3H, s, OCHj), 3.66 (1H, dd, J = 5.7, 12.0 Hz, H-6"a), 3.88 (1H, dd, J = 2.0, 12.0 Hz,
H-6"b), 4.68 (1H, d, /= 7.9 Hz, H-1"), 5.27 (1H, dd, /= 1.8, 10.2 Hz, H-10a), 5.29 (1H, dd,
J=1.8, 17.1 Hz, H-10b), 5.33 (1H, t, / = 2.2 Hz, H-7), 5.51 (1H, m, H-8), 5.55 (1H, d, J =
1.7 Hz, H-1). 7.61 (1H, d, J = 2.4 Hz, H-3). "C-NMR (125.5 MHz, CD;OD) &: 98.6 (C-1),
154.5 (C-3), 105.3 (C-4), 22.8 (C-5), 30.2 (C-6), 103.3 (C-7), 133.4 (C-8), 43.6 (C-9),
121.1 (C-10), 167.5 (C-11), 57.0 (OCH3y), 100.3 (C-17), 74.6 (C-2"), 78.0 (C-37), 71.5 (C-4),
78.4 (C-57, 62.7 (C-6"). FABMS m/z 411 [M + Nal", 389 [M + HI".

Chlorogenic acid [5-(3,4-dihydroxycinnamoylquinic acid, 291 — w]#a Ruk [q]p* = -10.4°
(¢ 0.09, MeOH). IR ovmax 3400 (OH), 1697 (acid, a,B-unsat. CO), 1604, 1521, 1446
(arom. C=C), 1280, 979 (frans CH=CH), 813 cm™. UV A (log &) (MeOH) 246 (sh,
3.99), 301 (4.07), 328 (4.18) nm. 'H-NMR (300 MHz, CD;0D) & 2.00 - 2.25 (4H, m, H-2,
6), 3.71 (1H, dd, /= 3.0, 8.1 Hz, H-4), 4.15 (1H, dt, /= 3.3, 5.4 Hz, H-3), 5.32 (1H, ddd, J
= 4.5, 8.8, 8.8 Hz, H-5), 6.25 (1H, J = 15.9 Hz, H-8"), 6.77 (1H, d, /= 8.1 Hz, H-5"), 6.95
(1H, dd, J = 2.1, 8.1 Hz, H-6"), 7.04 (1H, d, J = 2.1 Hz, H-2), 7.55 (1H, d, J = 15.9 Hz,
H-77). C-NMR (75.5 MHz, CDs0OD) §: 38.2 (C-2), 38.8 (C-6), 71.3 (C-3), 72.0 (C-5), 73.5
(C-4), 76.1 (C-1), 115.2 (C-27), 115.3 (C-8"), 116.5 (C-57), 123.0 (C-67), 127.8 (C-17),
146.8 (C-37), 147.1 (C-7"), 149.6 (C-47), 168.7 (C-9"), 177.0 (COOH). FABMS m/z 377 [M +
Nal®, 355 [M + HI".
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A3 AF-ATNETGA Y HF AT 23

ol © 2 X ¥ long-chain alcohol’dEE2l n-eicosanol (Cso), n-docosanol (Cgs), n-tetracosanol
(C24) B n-hexacosanol (Cz)?, Cis-C262l AAHS E3HE FE|E #2831 2™, polyoxygenated
Cig AH2E Alde 3letEE5¢ pinellic acid$d 9,12,13-trihydroxyoctadeca—10(£),15(2)—-dienoic
acid, 6Z9 triterpeneA A &<l (245 -cycloart—25-en-3B,24-diol, pomolic acid, ursolic acid,
euscaphic acid, hederagenin, 23-hydroxytormentic acid, 4a-methyl ergosterol F+Z=AE<!
obtusifoliol, gramisterol % citrostadienol, B-sitosterol 2 ©¢]¢] vlFA¢l daucosterol, 5%F<
phenylpropanoid’d #%¢1 caffeic acid, coniferin, coniferaldehyde, caffeic acid docosanoyl ester
2 coniferyl aldehyde 4-O-glucoside, 5% iridoid Ad+E¢! loganin, loganic acid, secologanin
dimethyl acetal, sweroside % demethylsecologanol, 4%9] lignan AEE59 9a-hydroxy
pinoresinol, pinoresinol glucoside, (+)-5-demethyl-3-methoxyisolariciresinol, (7R 8R)-threo—
4,7,9,3,9"-pentahydroxy—-3-methoxy—-8- 0-4"-neolignan, flavonoid?l linarin, 7|E} trilinolein,
bis(2-ethylhexylphthalate & % 34%¢Y 3SIFEES &8 Heon, o]F lignanidiE<d
(+)-5-demethyl-3-methoxyisolariciresinol S # & Ezlg AlEZo|t},

T 23lZ5E p-nonacosane® n-hexacosanol#- hydrocarbon alcohol ¥ monoacylglycerolAl €
2l  monopalmitin, flavonoid A3%<2 luteolin, luteolin 7-0O-glucoside, flavoyadorinin-B,
isoquercitrin, rhoifolin, rutin %9 <%, chlorogenic acid, methyl chlorogenate,
3,5-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid methyl ester, 4,5-dicaffeoylquinic acid,
4,5-dicaffeoylquinic acid methyl ester#2< chlorogenic acid %A 6%, 7-ketologanin,

secologanin dimethyl acetal, (£)-aldosecologanin, epivogeloside?Zr< iridoid A& 4, caffeic

Kol

acid, wvanillic acid 4-0-B-D-(6-0O-benzoylglucopyranoside) & 2%&<% phenylpropanoidd &
coumarind £¢1 esculetin, ¢]¢|o| % protocatechuic acid, B-sitosterol, daucosterol, dicarboxylic
acidZl A|Wke]l AF<Ql azelaic acid®} uracil, cerebroside ¥ sucrose & % 29%9 IJIEES
g g9l o, o]F vanillic acid 4-0-B-D-(6-0-benzoylglucopyranoside)= #5222 F
| AEdolt} (Table 1, 2 #x). o5 35t= T APAT2AAE doljd FEES Egsto] A2
AF-2A o] 30F, a5 Hel 29F9 SItEES AFste AFAER AMESES 33t

Z]

o

2 =L
SetE 5=

M

Table 1. 2150 24

No. Compound name

hydrocarbon alcohol

(docosanol + tetracosanol)

hydrocarbon alcohol (docosanol

+ tetracosanol + eicosanol)
24(S)-cycloart-25-en-33,24-

3 diol ) 0 0
4 trilinolein 20 - 20
5 n-hexacosanol 210 2 212
6 obtusifoliol 2 - 2
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7 gramisterol 2 - 2
8 citrostadienol 3 - 3
9 B-sitosterol 1,124 2 1,126
10 | DOP[bis(2-ethylhexyl)phthalate ] 30 - 30
11 | fatty acids 40 6 46
12 | conferaldehyde - 10 10
13 | caffeic acid docosanoyl ester - 13 13
14 | pomolic acid 8 - 8
15 | ursolic acid 20 - 20
16 | 9a-hydroxypinoresinol - 5 5
17 | euscaphic acid 10 - 10
18 | hederagenin 10 - 10
19 | secologanin dimethyl acetal 36 220 256
20 | daucosterol 56 42 98
21 23-hydroxytormentic acid 16 - 16
22 | caffeic acid - 7 7
93 9,12,13—trihyc.1rox?/octa.deca— ~ 17 17
10(£),15(2)-dienoic acid
24 | pinellic acid - 10 10
05 7,8-threo-4,7,9,3',9'-pentahydroxy ~ 5 9
-3-methoxy—-8-0-4'-neolignan
%6 %S—derfle.thx.yl—S—methoxy ~ 5 9
isolariciresinol
27 | pinoresinol 4-0O-glucoside - 105 105
28 | sweroside - 1,232 1,232
29 | conferylaldehyde 4-O-glucoside - 4 4
30 | linarin - 2 2
31 | coniferin - 120 120
32 | loganin 1,210 5,316 6,526
33 | loganic acid - 304 304
34 | demethyl secologanol - 2 2
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Table 2. &=3t2HE 23 3ehe 55
No. Compound name 129 % (mg) | 22Pd = (mg) | 2% (mg)
1 | n—nonacosane - 44 44
2 | n—hexacosanol 10 70 80
3 | monopalmitin - 10 10
4 | B-sitosterol 42 20 62
5 | daucosterol 175 2,978 3,153
6 | luteolin 128 47 175
7 | esculetin - 2 2
8 | protocatechuic acid 10 - 10
9 | azelaic acid 7 - 7
10| caffeic acid 5 - 5
11| flavoyadorinin—-B - 16 16
12 | 4,5-dicaffeoylquinic acid 3 - 3
13 | cerebroside - 3 3
14 4 5-dicaffeoylquinic acid A ~ 4
methyl ester
15 vanilic acid 4-O-B-D- . ~ - 7
(6-benzoylglucopyranoside)
16 | 7-ketologanin - 3 3
17 | secologanin dimethyl acetal - 118 118
18 | uracil - 6 6
19 | luteolin 7-O-glucoside 183 434 617
20 | rutin - 10 10
01 3,5-dicaffeoylquinic acid ~ 1899 1.899
methyl ester
22 | methyl chlorogenate - 16 16
23 | isoquercitrin - 19 19
24 | 3,5-dicaffeoylquinic acid - 513 513
25 | rhoifolin 2 1 3
26 | centauroside - 70 70
27 | sucrose - 1,068 1,068
28 | epivogeloside - 3 3
29 | chlorogenic acid - 400 400
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Table 3. A E =22 KFDAo| A&3% 3lgE 55

TH §3E A CEE | 205 T odH 5lEhL FA =
No.| Q159 AT 3= (ng) | (%) w3k A gAdE stEd (ng) | (%)
1 | loganin 3,100] 99.9 | chlorogenic acid 3,030/ 99.9
2 | sweroside 630] 99.5 | luteolin 7-O-glucoside 340/ 95.8
3 | loganic acid 200| 99.1 ig;h‘gfaefifgflqmmc acid 360| 90.5
4 | coniferin 120} 97.5 | 3,5-dicaffeoylquinic acid 5001 99.9
5 | linarin 120} 92.5 | caffeic acid methyl ester 210]99.8
6 | luteolin 100} 96.6 | caffeic acid 1,020]99.9
7 | caffeic acid 1,0501] 99.9 | centauroside 151 94.9
8 | coniferylaldehyde 1051 99.9 | isoquercitrin 440]92.4
9 | pinoresinol 4-0O-glucoside 351 97.6 | rutin 1,080]92.1
10 | secologanin dimethyl acetal| 150|95.3 | sweroside 300]99.5

ANa7g AFATNEGA S d7Ey nF " A2

Q= (Lonicera japonica)®l &715 &% (HXAHR),
I e FAEA, fETSokd 9N FAFE (173F5)9 At = A= £

ok 9] 7] AJAHEE 2o FAT F23} (Lonicera Flower, &#7E) ¢, < 2

2 94 1E (Lonicera Caulis, A%)9] F #F&o] fA=o] g} s 2 T

O] by AFtH7] Al&ete] dA B& Aise] wEE Utk ols ARES IFE o

o2 Y3 flavonoid, iridoid, saponin % 7]E} phenolAd 3FEEZ thEE 4 Ut} =3 X F

M olE AEEY AT AH}E BHY UFE IS B3 A3 FRE o

152 hexane®& 2 long-chain alcoholZe H|FAEZS] slFEo] Yt} o5 Fgslo]

GC/MSE 2 A)3ke] n-eicosanol (Ca), n—docosanol (Coz) % n-tetracosanol (Coq) US &odth. 3}

2 39] 'H-NMR spectrumS B wxpgdddox EAA oz JelhtE 2719 doublet signalE o]

o L do o

(24.9-Cycloart-25-en-383,24-diol (3) Obtusifoliol (6)
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vUelytar 9 Aoe® Hol cycloartane A9 9] triterpenedS Loktl. o]9lolx= 5709 singlet CHs
signal®} 3}}9] secondary CHjs signale] YEFYH, tertiary CHs signal & A& (8§ 1.72)o 4 YE}
= CHj signal 2 2719 exomethylene signalE©] Z}z; § 4.84, 4.929]4] broad singlet signal®
el 9= Ae® Wol isopropenyl group® E=AE FAE = Ak I § 3.28°04 G A<
H-3 (dd, J = 4.5, 11.1 Hz)e} ¥ 349 allylic oxymethine proton®] & 4.02 (t, J = 6.6 Hz)ol A Y
ERba 9l g okt ool Aae PC-NMROIME 4FE 4 ATk Side chainoll EAEE
allylic oxymethine carbon % F¥W 2o “C-NMR data’} 245 configurationS 2= model
compound9} AR FIFTE 3L (245 -cycloart-25-en-3B,24-diol2 AAEAL}.Y olZ o
CHoCly, E&8oA AL hexacosanol (5) 2ol 3}etE 4= 2549 &3} long-chain A|WAke] A
3o = acylglycerol® FAHATE 53] glycerol ¥#2 C-NMR chemical shiftgte] & 62.1
(2003 68.9914 YElYa = AL R Ho} triacylglycerole] ™, A HWHAFE linoleic acid’} esterZd 3t
3t 91 trilinolein 9S FA3E9 Tt FABMSOAE EA A fragment ions°] m/z 600, 263 9
A deEida gl Aew olF #airt d¢E 6, 7 2 8 ergostadiene® 7tz 1 ppm -t

9 12

Fig. 1. Key FABMS fragmentation of trilinolein (4)

o]l 4 Yel}ar & secondary CHzol 413t Qe A S 2 Hol 4a-CHj ergostane| Q] obtusifoliol
(6), gramisterol (7) 2 citrostadienol (8)°” = ZAA3YY. FFTE 9= B-sitosterolo] L 10
dioctylphtalate (DOP),*® 11& AW} £35 2 methylationAl# GC/MSE Z ¥} lignoceric acid’}
AEQS Adgkt}. 3HeE 12+ ABX typed splitting patterne] YWely™ 3shvte] OCHs signald #rans
olefinic protone] &2 § 7.58 (d, J = 15.6 Hz)¥} 6.65 (dd, J = 7.8, 15.6 Hz)olA yEh 1,
aldehyde H7} § 9.57 (d, J = 7.8 Hz)olA Ueh}s Aoz 1ol coniferaldehyde (12) & elapinh

1,
1,
1y,
Z

HO

Gramisterol (7) Citrostadienol (8)
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3l5tE 132 A¥ A<l phenylpropanoidoll |98t signals €]l long-chain alcoholZ F4 %+
ol signalE°] YElY1 9= AOo=Z Hol caffeic acid®] AWl esterd S 17‘40}0313} ]
alkaliitsj Al A G &EFS GC/MSE &1 A3 &l CisfEl CoeZbA 2] n-alkanolE< s
o o]F (% n-docosanole] FAREo=Z Flde] we} 132 docosanoyl caffeate® Z 743}
T} 969 &g 14, 15, 17, 18 & 21 EF triterpene Al EA Al spectral data—‘é% LHERY
glom 3lstE 15% ursolic acid, 18 hederagenin® S vl= 3FQ13}t}). 3¢E 14% 159 7% &
/\}o}Ur, H-18 ©] § 3.05914 broad singlet® el 131, EIMSolA = ursolic acid (15)2] ¥4}
°l 456 amuX.t} 16 dalton®] © %2 472 amuolA YeElY Y= A= Hol pomolic acid (14)
2 AA% At 3= 175 pomolic acid®t 2 19a-hydroxyursolic acidAl€ 4] 3}3t=o|H

O '
3 " 8
1 1) ' &
(6}
¢}

HO

[

lA

O
J ER 32 -llm

kol

9
CHO

Bis(2-ethylhexyl)phthalate (DOP, 10) Coniferaldehyde (12)

n=10,12, 14, 16, 18

Caffeic acid docosanoyl ester (13) Caffeic acid (22)

Aol 33kE 14Xt 16 dalton®] © AW A/B ringZoll 27019 OHZF EAlStE o=z o]&9
oxygenated methine protonE°] zZ}z} § 3.75 (d, J = 2.4 Hz)¢} 4.29 (ddd, J = 2.7, 4.2, 11.6 Hz)
oA Yehta g ASZ Wol 2q,3a-dihydroxy groupe]l £AIES & 4 gla o] C-NMR data
oAl 6 66.17 79.391 4 signalEo] YElYE R 33E 17S euscaphic acid® AA 5T 33HE 21
T 144 179 22 19a-hydroxyursaneA € o)™ 2a,3B,23-trihydroxy group®] &A% EIMS %
NMR data® 3918 4 9om@ 23-hydroxytormentic acid® ZAsALY gadE 202 B-
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sitosterol glucoside (daucostero)® #1831, 31E 22% 33E 133 'H-NMROIA #A24 &
o] A A, EIMSelA #2to]e [M]"o] m/z 180014 #atA Vel s Aog Hol
caffeic acid® ZAAstA}t. 318d%E 24%= 3701 OHeF [y 3.40; ¢ 75.1, 6u 3.90; ¢ 76.1, &u 4.04;
§c 71.8] &te] olF A% [6y 5.65 (1H, dd, J = 5.0, 15.6 Hz 6c 136.5), éu 5.72 (1H, dd, J =

5.0, 15.6 Hz, & 130.8] o] &A41g+S NMR data® #<ld 4= 9lglon o]¢] HMBC spectrum= HH

= U= T

dilll|fe)
T

Ry Ny,

HO e

HO' HO e

& y

Pomolic acid (14) Ri=Rs= H Ro= OH
Ursolic acid (15) Ri=R.=Rs= H
23-Hydroxytormentic acid (21) Ri=Rs=Rs= OH

Euscaphic acid (17)

i=]
trans (E)QJS& &t} o]} e

OH

9 13
HOOC X 12

OH OH

9,12,13-Trihydroxyoctadeca-10(£),15(2)-dienoic acid (23)

Pinellic acid (24)
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N e N s

OH OH

Fig. 2. Key HMBC correlations of pinellic acid (24)

S x A9 EIMS spectrumo| A& & 4 ¢Jdtt. = Fig. 3949+ o] TMSi groupd 713 F B4
Azt Apolol A FAXAM m/z 1733 3874 fragment ionse]l WERUIL om=T Cig AWAHE
12,13-vicinal diTMSiel® o]FZAF 9] $X&= Ceola, T o] OHE m/z 259 o]&°] Year gl
Aoz wol Ceol fXst Y& Y F BgE 24%  9,12,13-trihydroxy-10(£)-
octadecenoic acid ¥-& &%oM, oxygenated carbon® stereochemistryE ZAAst7] ¢ste] X
AV A} WSy (Pinellia ternata)o) A %-2]38F pinellic acid9}®™® dxsmz 88 24 pinellic acid
[9(.9),12(5),13(S)—-trihydroxy-10(£)-octadecenoic acid]2 AA3H oM, o] B2 A5 (Bupleurum

OTMS OTMS

m/z 259

m/z 387 OTM
m/z 171 OTMS

OTMS OTMS

<—/ m/z 259

m/z 387 OTMS
m/z 173

Fig. 3. Key EIMS fragmentation of methyl trimethylsilyl 9,12,13-trihydroxyoctadeca-
10(E),15(2)-dienoate (23, upper part) and methyl trimethylsilyl pinellate (24,

lower part)

falcatum) 2 F-E % %8 By vp vk s3E 23% 249 w9 FAFEF spectrumS AAIBEAL Qlth.
=< FABMSol| A Ex}o]90] pinellic acidEth 2 amu AL m/z 32894 YEFY, NMR spectrumo®l A
pinellic acid®ll d|E3t= signals o]9ldl T sl o]FZAT (cis)oll 7118} signalE©| [6y 5.45 (2H,
m); &c 126.4, 134.3] ey = Ao Z2® 315HE 232 9,12,13-trihydroxyoctadeca-10(&),X(2)-diene
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AL FAE F vt dEE 24970] 239 methyl trisilylate FE=Ae] EIMS spectrums HW
pinellic acid (24)¢}7Fo] Cip—-Cizoll A EoJAA AAF fragment ionE°] m/Zz 171 (100%)3 387l A
el AeR o AT 0-3 A E4TS 4T £ AR =F allylic C-17¢ C
chemical shiftagte] § 21.6°014 YEelyal Q= Ao Hol o|F AL C-15° YAt IS Lt
t}p 5367 o1 ake] AFE EFsle] FFE 239 FFxE 9,12,13-trihydroxyoctadeca-10(£),15()-
dienoic acid® ZAAE 4 At C-9, 12, 13 A9 absolute configurationg ZAA 37| ¢3le] 3
2A} A3k 95,125,13Strihydroxyoctadeca-10(£),15(2)-dienoic acid$l fulgidic acid®et 9.512/,135-
trihydroxyoctadeca—10(£),15(2)~dienoic acid$! malyngic acid® 7} Ra® wu} o} =1 o]4e] nlw
B BUbsen. sgE 32t w9 AEF FAEoE & 4 iridoid A%< loganin o

24d o dlen, e 332 loganind @84 dlolE7E Ao dAsh EAE] loganin HU

COOR

H,CO

HO HO

Loganin (32) R= CHjs Secologanin dimethyl acetal (19)
Loganic acid (833) R=H

14 amu 2™ NMRe|A COOCHs wh4l[6n 3.68; & 169.5, 51.5]¢1 COOHel 7|18k signal [

170.915°] Yeta gl o2 Hol loganic acid”® A48t 3H3HE 19, 28 2 34% #3374
dataE©| secologanin type?] EAE0] U1 g Aoz Hol o] ALY iridoid AEEIE F4
& AT 8= 19+ acetalol 7I1ek= 524 Q) signalg [6n 4.48; 8¢ 104.5] 3 OCHjs signal
= [8y 3.28, 3.29; 6¢c 52.6, 53.9]¢] YUY 9= AO R Ko} secologaning EIAER A AL
9l secologanin dimethyl acetal’VZ ZAA At} 33 28< lactone ringd 7]19138t= F<=band7}
1691 cm ™' 2 §c 168.5 ppmoll A YER L = Aoz Hol sweroside™ A& A AAT 5 A
. 33 34= EARA o] CisHaOw &% secologanind} #AbetH A&l 7]¢l8l= signale] 6&¢

61.0 [8n 3.5511 A4 velvta 9da, H2AF (COOH)Y 7]218t= signal& HolA o1} thE carbon
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CH,0OH COOH

HO o
O
HO
OH oH
HO Ho HO'ho
Sweroside (28) Demethylsecologanol (34)

chemical shiftzt®] demethylsecologanol™2¢] 1723} A3} 702 Ho}l demethylsecologanol & &
A3} 3gHE 272 phenold W@ A2 F2 glucose©]al aglycons A& %9l furofuran

OCH,
OH
o O 4
6
HO f HOmy,
OH
HO
HO H,co” 3
HO
OCH,
Pinoresinol glucoside (27) 9a-Hydroxypinoresinol (16)

lignan?! pinoresinol®7¥el& <kgith. welA] 8EHE 27C pinoresinol glucoside™Z A A3ttt 8%
E 16<S 2719 vanillyl groupe] €34, § 5.47[6¢c 103.5]°14] hemiacetal®] &3 %2l signale] Y
ElYz EIMSO A [M - Hy017 o] m/z 356904 el o]9lolx A3 A furofuran lignand &3
A9l fragment ionE°] m/z 163, 152, 151 SolA Z3tAl YeElYa 9+ AL = Ho} pinoresinol?)
C-9¢] OH7I7} AjtElo] gl Aoz F4T 5 YUrh weby &2l 9a-pinoresinol "3} 275 2
o2 vy dxstrE IFE 16S 9a-pinoresinolE ZAA ST 5}%% 255 27019 phenyl
propanol®] etherZ3dtil Q& neolignanZl 33E= FAHJT. = AP A guaiacylglycerol ¥}
3,4-dihydroxyhydrocinnamyl alcohol®] 8-0-4" ether@ej= Ag3s} 2 %—% Fig. 4¢] HMBC ¢} Fig.
5¢] NOESY spectrum= 3jAsle] =Wst 4= gJlom, § 4.899)4 H-79] J 3te] 6.3 Hz9 doublet® 4}
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A
*Zi‘ CH,OH

7,8=threo-4,7,9,3",9"-Pentahydroxy-3- Fig. 4. Key HMBC correlations of 25
methoxy—-8-0-4"-neolignan (25)

Fig. 5. Key NOEs observed for 25 (+)-5-Demethyl-3-methoxy—

isolariciresinol (26)

Elval Qo2 R threo typedS 4kth wEbA sMgHE 25%  threo-4,7,9,37,9 -pentahydroxy-3-
methoxy—8-0-4"-neolighan¥S &or, Aojujx= o] 3gES CD spectrume] 234 (-10,692),
283 (-1,050) nm IA negative Cotton effect® UEHEZ 7R8R = AASAL™ oo Axs
T3t g E 26% (TR8R)-threo-4,7,9,3",9 -pentahydroxy-3-methoxy-8-(0-4"-neolignan . &
AAEIATE o] BEAL B&AEO [ gracilipes var. glandulosa®] AdA dWEAFTHE g HuF
o Qoh™ sk 269 ®AAL uEd)E EIMSE S48t CauHa0r9e dokor ol “C-NMRo]
Al 18719] carbon signal®} 2709l OCHs (8y 3.36, 3.74)9] 7]<918}+= signalEe] YEYH, o]F 1270
9] BrAE 2709 aromatic ringell 712138}aL, 2709 hydroxymethyl [6y 3.42, 3.54, 8¢ 67.0; 6u 3.46,
Sc 64.5] €9 4] CHy, 3709l CHell 7]1¢18}= signalEo] £A8t & A S 2 Hol aryltetralin
type lignan®. 2 A5 om o] Ade 33tE Fo|r] Z A& isolarciresinol @ lyoniresinol®” 3}
- GALEFS Felagltl. w3 'H-NMRoIA 1,2,3,4,5- 2 1,3,4-substituted aromatic ring®] x|
3l o] Scheme 19 A|A3F vle} Zo] EIMSOlA o] Alde] EA A fragment iono] 2o 2719
benzylic ionE°] 22 m/z 1533} 137914 vehua & Aozw ged 5 ek Fig. 69 1
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Fig. 6. Key HMBC correlations of 26 Fig. 7. Key NOEs observed for 26

-

on HO

OH

OH

HO

OCH
® O — OCHs
OCH,
OCH,3
OH

HO.
HO'

OH

m/z 376 m/z 358

HO.
HO
-~
. +
HO
HO
OCH;
OCHg
I OCHj
OH

HO CHy,*
m/z 327
HO

OCH;

m/z 203

Scheme 1. Key fragmentation of 26
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Bl npe} o] o] §E<9] HMBC spectrum= %39 3-methoxy-4, 5—dihydroxy 2 3-methoxy-
4-hydroxy type?| aryl groups 7ML &2 AT F AAG. T3k =2 AHs = 37012 methine
proton (H-7"3 H-8", H-8"3 H-8) Ate]e] il wixl= ol& Atele] J & (5.2 Hz) 2 Wi #
(26 Hz, 15 Hz) & %3}9] frans,trans-configuration 91 218 4= glglom #89 o= Fig. 79 Ur
Ebll miel o] NOESY Spectrumoﬂ ofgto M Elel o UATE. IEE 269 AHumiA= C

spectrume E3sle] AAET 4 AUt = negative (=) B-absorption®] YEYIL gJermw C-7= S
I 18= R L) P Z—ii}e 3ol shgE 262 (+ )—5—demethy1—3—methoxy—lsolarlmresmol
2 ARG o AZ7kx ®Bad uh EZS Ak} F3E 299 302 coniferaldehyde (12)
L} caffeic acid (22)¢} v]-§- AR B384 545 YEU L 2™ glucose’t A&3ta U= WG AE
olt}, 33+ 29% aldehyde”]7} EAFS 'H-NMReIA 54402 § 9.61 (d, /= 7.8 Hz)olA et
U= signal® Bd 4= 9o § 3.9094 yeEh}E e OCHs signale] A3t Ao =w Hof
coniferyl aldehyde 4- O-glucoside®’1 & &orom, 30< 299} WS- A8l CHO dl4le]l CH.OH [6
i 4.20; 8¢ 63.817F A4S FE 42 glo] Aol HA FAF F Y coniferin® Vo A s}

Gttt 3E 30 A3 A flavonoide spectral dataES AASL 9 % (glucose, rhamnose)©]

% I
i
>,
i
 Z
4
o
O

6 o)
HO
HO HO
Coniferyl aldehyde 4-O-glucoside (29) Linarin (30)
R= CHO
Coniferin (31) R= CH.OH

A8 AL Feod £ 9o = =E flavonoid glycoside® FA 39t NMR datadl A flavone &24<&
el dvte] OCHs signale] C-47o EA8l+= AS = Hol aglycond apigenin 4'- O-methyl
ether®Z AA3I T ¥@ TS rhamnose©] 11 glucose? C-67} 66.3 ppmolA YEelY A =}H o] Eslar
Roer 2 F& rutinoseol™, NaOAcE 7Hste] UVE F7433lS W YElY+= band II7F 268 nmell A
UElY MeOHAA 42 k3 W3shr) OiQEi rutinose= apigenin 4°-O-methyl etherd C-7 X9l
A%Eo] 98-S Hyt webd 83E 30 linarin®’ o2 Atk oo AnE Fiate] o
2HE A2 34F9 IFEES 1%—4 flavonoid, 5%¢] phenylpropanoid, 4%¢] lignan, 6%¢
triterpenoid, 59 steroid, 4F9 iridoid, 359 AW AY 9 Vg 6Fo®E BEFT 4 9o, o
= AEAel (+)-5-demethyl-3-methoxy—isolariciresinolS 3E3tsle] n-eicosanol (Cy), n-docosanol
(Co2), n—tetracosanol (Cq4), n—hexacosanol (Cs), pinellic acid, 9,12,13-trihydroxyoctadeca-
10(£),15(2)—dienoic acid, (24.S)-cycloart-25-en—33,24—-diol, pomolic acid, ursolic acid, euscaphic
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acid, hederagenin, 23-hydroxytormentic acid, obtusifoliol, gramisterol, citrostadienol, B-
sitosterol, daucosterol, coniferin, coniferaldehyde, caffeic acid docosanoyl ester, coniferyl
aldehyde 4-0O-glucoside, loganic acid, demethylsecologanol, 9a-hydroxypinoresinol, pinoresinol
4-0O-glucoside, (7R8R)-threo-4,7,9,3",9"-pentahydroxy-3-methoxy-8-(0-4"-neolignan, linarin,
trilinolein ¥ bis(2-ethylhexyl)phthalate &< 1S 25EH Ao 2 Eod =Y S <4Uth

F23}9] hexane @ CHoCle #3828 TLC pattern®] 5 Y= 2 CHoCly # 8 S chromatography s Wk 2
Alste] 3}8hE 12 n-alkane ¢! n—nonacosanel 2, @r%% 2 sl A ¥2]¥ n-hexacosanold= Bt
ot sgE 32 Adso=HE #E3 trilinolein®} FAFSE acylglycerol® NMRe 2]3] monoacyl
glycerol@ 3213549 1, palmitic acid’} esterd @3t 9= monopalmitin®*¥ o 2 #9131t} EtOAc
B3l o 2 BE B-sitosterol (4) & o] 9] glucoside?] daucosterol (5)S #8] gldlg o 33E 62 2
Bo| 4] &3] 285 flavoned 2 luteolin® & Flatgion, 3= 7 5 6.17 7 7.7744 2+7}
doublet (/= 9.4 Hz)® YE= AF A< Coumarm«] H-3 ¥ 49] signalE°] YElH, 2719 aromatic
protonE°] Z}7Z} singlet® UER}I 9o 22 esculetin®® o2 AAT & At 3FE 8L simple
phenolic acid?l protocatechuic acid (8)°” 1< <ton 3= 9= “C-NMReIA § 26.0, 30.1,
34.9 2 177.7914 signalEo] Yeltar ok, EIMSIIAE mZz 171 [M - OHI o] Yehtar gl A
°oF Hol vk 9N TFAY diacid® FASY oM THZRA A7 azelaic acid 97V & AA s ).

0
O)W
16
1
OH
3 HOOC/\/\/\/\COOH
OH
Monopalmitin (3) Azelaic acid (9)
OH
HO O.
OH HO—— X X
Ho— __~
(6] O
OH (e}
Luteolin (6) Esculetin (7)
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COOH

OH
OH
Protocatechuic acid (8) Caffeic acid (10)
33 E 10& caffeic acid®2 ZAASATE. 38HE 118 flavonoid® Muk-g-o A Adolm] 269 (4.30) <

335 (4.30) nmolAl Z+Z} band 1I¢} I9] UrE}Ur*E Ho7 Hol flavone glycoside®Z FA ¥ At

NaOAcE 7}3le] =439S Wl MeOHE N #& spectrumS YERIL glom® C-7o]= OHE
gla, 5-OH7F €A OHE Ao g ). 'H-NMRS ®W § 3. 873 3.909 4 2709 OCH; ¥ C-5,
7,3 @ 477} 3o 9les Fedd = 9drt. Anomeric He] § 5.07914 J = 6.9 Hz¢ doublet

= UEAL 9Eo R glucosew B ARSI E= A9th FABMSOIA m/z 4999 477914 747}
M + Nal™¢} [M + HI o] vtel}tar, EIMSolA aglyconol] 3@ 3alE o]&o] m/z 31494 base peak®
tebubaL glom rDARE e o [A; + HI'# [Bol", [B1]" 59l fragment ionE°] ZtZt m/z 167,
1561 % 1484 vehta glemz A, B ringell Z+7} shube] OCHz groupel EA1%HE 49ith
BC-NMR dataZ s)418te] o] 3}3tE 11< 5,4"-dihydroxy-7,3 ~-dimethoxyflavone 4'-glucoside ¢l
flavoyadorinin-B?2%%<] & #o13}9lt}, 3t3tE 19, 20, 23 2 25% flavonoid WI@ A SIS gk

OH o

OH

HN

Flavoyadorinin-B (11) Uracil (18)

setE 19% 254, 349 nmeollA Z+Z; band II ¥ [o] YERYEE flavone =4US FA3N S, shift
reagento] ©F FFME=EY ®IstE HESY C-5, 37, 47 1A #2 OHZF EA%E skt
FABMSOI A m/z 44914 [M + H]" 9 glucose”} ®olxA A AAE [((M + H) - 162]7 0] m/z 2879
A Yehda 9ok wEkd o] #3HES luteolin 7- O-glucoside” 91 439 o1, NMR dataz % ©]
= sttt} 3hgtE 256% 268, 338 nmollA 22t band 1T ¥ Io] YEIYZ=E flavone 49U S F4
3l o™, shift reagento] 2|3 SHME=E9] WIE HES S C-5, 47 YA &2 OH7l A4S
gttt FABMSeOIA m/z 6019F 579914 7t7F [M + Nal® ¢ [M + HI"e] Yehal, m/z 271604
rhamnose % glucose’} ®ojxA AAE [(M + H) - 146 - 162]7¢] velda 9t ®C-NMR
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spectrums HW Zekido] 7]9lsk= rhamnose signal £°] Ztz} § 101.0 (C-1), 71.4 (C-2), 72.2
(C-3), 74.0 (C-4), 70.0 (C-5), 18.3 (C-6)°lH HEH™, glucosedl siFati= signal=°]l & 99.8
(C-1), 79.1 (C-2), 78.3 (C-3), 72.2 (C-4), 79.1 (C-5), 62.4 (C-6) Tl eI} At} Glucose
9] anomeric carbon signale] § 99.8°4 YEh} mAH o] %3RO glucosee C-2 signalo] §
79.1014 YElY AR ol et oern=z Wl rhamnose”} glucosee] C-2 OHOl ZAgs o &=

OH

Luteolin 7-O-glucoside (19) Rutin (20) R= Rhamnose
Isoquercitrin (23) R= H

OH

Rhoifolin (25)

neohesperidose¥l & &S m™ o] neohesperidose”} apigenin® C-7 OHoll A3ty
2 o] 3L apigenin 7-neohesperidoside = rhoifolin? ©.2 ZAAE AT} &= 207 2
data @ shift reagentol] 9|3+ Sl =59] W3S HAES Y] aglycon®] quercetine]il ©]¢ C-3 OH

1 EA7F 8915 rutine] ™, 818E 232 quercetin 3-O-glucoside & isoquercitrin® 9& <okt
sheteE 12, 14, 21, 22, 24 2 29 5 6%¢ =52 chlorogenic acid % ©]9] dicaffeoyl ester&
de FAT F Ao, 53] 3gE 14, 21 2 22 5 W §y 3.70 © 6 53.0914 YERGa gl
NMR signal®] &0z FA 12, 24 2 292] methyl esterd S LUt} 53] 223 AT FAHAEZ &
#170 chlorogenic acid (29)% 2 o]9] methyl ester (22)"% HA &<lo] HowH, dicaffeoyl
esterg5< A9 X9l 9= proton ® carbon chemical shift & 2 coupling constant () 4t 2 o2 A
o= AR 4 YAy 2 A3} 4,5-dicaffeoylquinic acid (12)°” 2 o]2] methyl ester (14)°”,
3,5-dicaffeoylquinic acid (24)°” 2 o] <] methyl ester (21)E Z}7} 13 4= 9ISt}
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ROOC

O ROOC OH
1 3
OH OH
4,5-Dicaffeoylquinic acid (12) R=H Methyl chlorogenate (22) R= CHj
4,5-Dicaffeoylquinic acid Chlorogenic acid (29) R= H

methyl ester (14) R= CHj

ROOC

3,5-Dicaffeoylquinic acid Sucrose (27)
methyl ester (21) R= CHj
3,5-Dicaffeoylquinic acid (24) R=H

3% 132 'H-NMR spectrum’d-¢] 312} A YefaL 913 long-chainell 719181= signal s 2 %1+
Aol ety = 2 2 oxygenated methine signal, A& (65 8.60)9] A4 doublet (J=9.2 Hz2)Z &

2 A o 2 YEFYE= amide protons o] UEL}E A0 2 Hol phytosphingosine type?] cerebroside &
&4 T Ao, FABMS data®t 78l 2 Hoj 2= glucose B A4S o] #1% 2 2 Jong-chain base
o] F+Z+= (2853S4R8E)-2-amino]-8-octadecene—-1,3,4-triolo]™ o] C-1¢]| glucose, 2-hydroxy
fatty acidE<¢! docosanoic acid (Csg), tricosanoic (Ce3), tetracosanoic (Csy), pentacosanoic (Cgg) %
°] amino group®l amide FEIZE AFHo] ASHS EUTh webA F3E 13 1-0-B-D-glucopyra
nosyl-(25,3S54R8E)-2-[(2R)-2-hydroxy(tricosanoyl, tetracosanoyl, pentacosanoyl, docosanoyl)
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amino]-8-octadecene-1,3,4-triol”® 2 ZAA3Y ). Kumars'Ye 2232 5E 429 ceramides} 2

@)

(@]
T

I

iz
N

=1

OH
0 © s :
HOTC%%/ \A\‘/‘\/\/\/\/)(\
1
OH OH
HOHO

n=13-16
Cerebroside (13)

%9] cerebrosided E@lsle] Wk vF ). ol 3TEE9 long-chain basex= EF 1,3,5,6-tetra
hydroxy-2-amino-9(E)-hexacosene (octacosene, tetracosene) == 3}3tE 133 Aol 3FEE9]
< Sttt

e 159 EXAL (CyH0ip 9L HR-FABMSE =A3le] ZAAsP o, IR spectrumS HH
3333 (OH), 1706, 1281 (ester C=0) ¥ 1070 (glycosidic C-0) cm'dl FFbandEe] Vg =
phenolic MG YE F4 & glo] 715Ed5] glucoseE F2a3ith. 'H-NMRS w2 8l}e]
OCHs ©l 7]?13}= signale] § 3.87<A4 YElv™ § 7.42 (1H, dd, /= 1.8, 8.4 Hz, H-6), 7.57 (1H,
d, /= 1.8 Hz, H-2) ¥ 7.13 (1H, d, J = 8.4 Hz, H-5)°ll4 ABX type% aromatic protonE°] YE}
1}, benzoyl group®ll si®3&lE signalseo] § 7.47 (2H, tt, J = 1.5, 7.5 Hz, H-3, 5), 7.61 (1H, tt,
J=1.8, 7.2 Hz, H-4) 2 7.99 (2H, tt, J = 1.5, 7.2 Hz, H-2, 6)ol4 YE}H glucose?d anomeric
H7F 6 5.06°14 J = 7.8 Hz9| doublet® YEl}al QlomE glucoser BAFSIL U&S LUt =
& glucose®] H-67} § 4.39 (1H, dd, /= 7.5, 11.7 H2)¢} 4.71 (1H, dd, J = 2.1, 11.7 Hz)°lA 1

Efvp A2} ol ssi e m g2 o] 91| acyl group®] oS EUTh F 79 acyl group< benzoic

COOH

Vanillic acid 4-0-B-D-(6-0O-benzoylglucopyranoside) (15)
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Fig. 8. Key HMBC correlations of vanillic acid 4-O-B-D-
(6-O-benzoylglucopyranoside) (15)

acid¢} vanillic acidge &2latgitt. o9 7o ApAS PC-NMR % FABMSZE &9¢lo] Hglomz

o] 33+E2 glucose?] C-1 % C-6°l benzoic acid®} vanillic acid’} esterZ23 X etherZ23sla
AeS g AFAAE AAs7] f18ke] HMBC datag ©]€319th. = Fig. 894 & 4 Q= uvie}

Zo] glucose? anomeric ¥ H-6 protonE°| Z+Z} vanillic acid®] C-4 % benzoic acide] C=0¢}

correlationd}i Qo m® 33HE 153 vanillic acid 4-O-B-D-(6- O-benzoylglucopyranoside)™ "

= AgEsl o] shgEe A mad vk gl Al e Gt ek 16, 17, 26 % 282
2% iridoid 2ol FAHHUATE 5 AFORFH AL loganind v AT BHHA EHL wo] F

i 9lth 3H3E 162 FABMSOIA m/Zz 411 [M + Nal®, 389 [M + HI" 2 227 [(M + H) - 162] ol A
fragment ionE°] YEYH, § 217594 C=0¢ EAZAQ signale] YEYI e Ao
7-ketologanin .2 F43+ 4 gt} o] 33E < HMBC spectrumS 3418+e] Fig. 9o vepd npe}

COOCH;
HsCO .-
6 >~ X s
7 5
(e}
ocH, A2 . o
o
10 0
(@)
HO HO .
COH OH
HO HO HO HO
7-Ketologanin (16) Secologanin dimethyl acetal (17)
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H,CO

HO

HO HO

Fig. 9. Key HMBC correlations of 16 Epivogeloside (28)

o]l C-79] C=07} ZAdo] Y&S FAlste] 3HFE 162 7-ketologanin®™ oz ZAAe}git) 53E
178 =oA 83 secologanin dimethyl acetal 91& AH Ao =2 thxsle] Zelslgon 3}etE

282 8¢ 167.5914 lactone C=02] EA %<l signale] Welar 3F}e] acetal proton®] &y 5.33004],
acetal carbon©] &c 103.3°4 YEhbH OCHs [6y 3.51; & 57.0] signale] YElU= 3 o=
epivogeloside®™@ ZAA3 4 g, S 262 FABMSOA [M + Nal® 2 [M + H]'e] 7z}
m/z 7813} 75904 el o2 RE el glucose’t BEEo] AAHE o]&Eo] 77t m/z 619
[(M + Na) - 162173} 597 [((M + H) - 1621794 2 mole9] glucose’} EElH ol m/z 435 [(M +
H) - (2 X 162)]" A fragment ionE°] YE}IL 9lo] secoiridoid 2 unit?} AdE o] 0= iridoid =
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O

o ~F
HOOCMOH oH
OH OH OH

luteolin-7-O-glucoside

chlorogenic acid sweroside
HO
HO‘@—L
\ C\//O
O
OH
HOOC COOH
OH 0-g°
H3;CO OCHs
OCH;

0
Ho/?/%o/,_,

HO HO HO
3,5-dicaffeoylquinic acid

OH
3,4,5-trimethoxy benzoic acid (I.S)

(E)-aldosecologanin
Fig. 1 . Chemical structures of stand ard compound in Lonicera japo nica flow ers.

® TLC #4
Aol thate] silica gel plate2t ODS plateol| A1 9] dx}z el Eelxdx Az e

At kst A% A3} silica gel plate®] A9 EtOAc : MeOH : HO = 8 : 2 : 19 A7 &wj =
Aoz AAsI L (Fig 2-a), ODS plate®] 2% 50% WeSS ApE&mjz ALgso] A8t (Fig
2-b). oW Z+ ®F T3t YAE T FA AU e
), WA ko ' H,SOu FeCls, LE 2H2E AHE-8H T
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EtOAc @ MeOH : H2O = 8:2:1

Detection

reagent

Compounds

—
= O

R I I R T T T S St
ST AR W= O © 0N U AW

. 3,5-dicaffeoylquinic acid
. chlorogenic acid

. luteolin-7-O-glucoside

. (E)-aldosecologanin

. sweroside

. Hong-cheon, gang-won

Nak-moon, an—-dong

. Go—heung, jeon—-nam

. Yang-yang, gang-won

. Bong—hwa, gyung book

. Kyo-yi, gang-reung

. Bu-yeo, chung nam

. Geo-jin, go-seong

. Ui-seong, gyung book

. Mt. seolak

. Cheong-song, gyung book
. Goon-wi, gyung book

. Ul-jin, gyung book

. An-dong, gyung book

. China

. Mil-hyun (China)

. An-dong, gyung-book

. Ha-nam jeong-ju (on-hyun, (China))
. Sandong (China)

. Hanam (China)

. Sandong (China)

Fig. 2 -a. TLC pattern an alysis in silica g el plate.

50% MeOH

Detection
reagent

Compounds

FeCls

H2SO4

I

O o~ D U e W N

—
= O

0NN NN DO DD e e e e e e
DT AR W= O © LN U AW

. 3,5-dicaffeoylquinic acid
. chlorogenic acid

. luteolin-7-O-glucoside

. (E)-aldosecologanin

. sweroside

. Hong-cheon, gang-won
. Nak-moon, an-dong

. Go—heung, jeon—-nam

. Yang-yang, gang-won

. Bong—hwa, gyung book
. Kyo-yi, gang-reung

. Bu-yeo, chung nam

. Geo-jin, go-seong

. Ui-seong, gyung book
. Mt. seolak

. Cheong-song, gyung book
. Goon-wi, gyung book
. Ul-jin, gyung book

. An-dong, gyung book
. China

. Mil-hyun (China)

. An-dong, gyung-book
. Ha-nam jeong-ju (on-hyun, (China))
. Sandong (China)

. Hanam (China)

. Sandong (China)

Fig.2 -b. TLC pattern analysis in ODS plate.
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@ HPLC-DAD =719 &d

A8 BAS 93 HPLCE Agilent 1200 series®A] autosampler, column oven, binary pump, DAD
detector (Agilent Technologies, Waldbronn, Germany), degasser (Agilent Technologies, Tokyo, Japan)
E AlgelY o, software= Agilent AF2] Chemstation software (Agilent Technologies, Avondale,
CA, USA)E 21439tk HPLC ZHo= Ay oo &2 25T, #4942 250 nm, %2 0.3
mL/minE A&t 1L, A2 ShiseidoAle] Capcell Pak ODS UG120 (5 mm, 46 mm x 150 mm)E A}
Lottt ol A SvlEA 100% 32 T/ B &0 100% ol EYUEHRZ 747 0.1% XS4
A7veto] AbgetA o &A= &vi7]&7] &2l 2A4 Table Il Hebigich

Table I . Solv ent g radient con dition fo r HPLC-DAD

Final ti me (mi n) Flow ra te ( mL/min) AY B”
0 0.3 85 15

10 0.3 80 20

30 0.3 65 35

35 0.3 65 35

40 0.3 85 15

Y H,0 with 0. 1% formic aci d.

Y ac etonitrile with 0. 1% formic aci d.

w23 dAEE AdAxR AT 22 FEHE v & ARSs T

eh SrjdE F4 o2 AR 200 mgoll 100%, 70% o< 8B} 100%, 70% Here F8NS 247 10
mLE Y& ¥ ultrasonication WHOZ 608 FE3AT. FEE AL 89S 02 pym membrane
filter® A& % 1 mLE A& 10 pg HFEFELS X Ag S-S H7tete] ol 55 A2 ¥, o F

fas H7Ie & 74 A2E vortex, reflux 18] 3L

331 t}h (Table I-Db).

ultrasonication'} = A}-83}<

ol 2 ¥
w4 Hask et (Table M-c).

o
10+, 20+, 302, 60 3 90+ T

Table I (a~c)°ll 7} = ¥ AF 24 AH1E HoFa Yt 5 WA= 70% deE F
o] Hlw3t ThE fujo] v FF F&o] Eton] FEHUH O 2= yltasonication Mol refluxt}t vortex

i
of wlsh WA s, & &8 EE vEHAG U AT AT 25 A8 BAoR ofY F&
2

o —
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Table II-a. Compared with extraction solvent by

100%, 70 % EtOH,

100% an d 70% MeOH

in aqueous (ug/mL, n=23)

Compound

100% MeOH

70% M eOH

100% E tOH

70% E tOH

chlorogenic acid
sweroside
luteolin 7- O-glucoside
(E)-aldosecologanin

3,5-dicaffeoylquinic acid

69488.93 +3 07.60
3615.87+22 .01
1460.84 + 8.65
2321.43+11 .32
35714.24 £ 1 63.02

69525.45+10 6.27
3581.86 + 6.44
1270.94 £ 2. 34
237571 + 3.40
23862.10 £ 51 .04

19857.91+9 0.08
2889.23+5. 95
263.77+3. 14
1706.46 £5. 20
13408.34 +2 5.03

77510.59 £ 35 4.62
3597.65 + 5.19
1450.35+3. 52
2622.68 + 2.41
34990.49 + 53 .44

Table II-b. Compared w ith ex traction meth od by vortex, r eflux and sonicatio n ( xg/mL, n=3)

Compound

Ultrasonication

Vortex

Reflux

chlorogenic acid
sweroside
luteolin 7- O-glucoside
(E)-aldosecologanin

3,5-dicaffeoylquinic acid

152216.64 + 23 1.54
3598.10+3 .97
1339.12+2 .08
2668.40 £2 .66
34213.34+9. 46

147877.99 + 114.27
3533.19+6. 05
1231.14+2. 03
2332.75+2. 41
32908.29 + 33.11

150993.09 + 36 1.54
3558.71 £ 8 .81
2340.25+3 .16
2360.06 £7 .05
29670.60 + 63. 41

Table IT-c. Compared w ith e xtractiont ime by 10m in,20m in, 30 m in, 60 m inand 90 m

in( ug/mL, n=3)

Compound

10 min

20 min

30min

60 mi n

90 m in

chlorogenic acid
sweroside
luteolin 7 -O-glucoside
(E)-aldosecologanin

3,5-dicaffeoylquinic acid

73889.98 + 133 .69
3457.85+ 7.72
1544.64 + 4 .51
233498+ 5 .64

33210.09 + 68. 46

71645.51 + 193 .94
3271.61+ 9.73
1427.27+ 5 .82
2248.30+ 6.99

30797.87 + 86.79

74305.82 £ 15 6.66
3355.39+ 7.31
1566.15+ 4.38
2332.22+ 6.79

32691.63 = 65 .61

3391.05+ 6. 65
1913.11 + 3.96

257535+ 4.49

72021.47 + 133.77

33058.63 = 62 .95

74792.45 + 6 5.41
3517.58 + 1.97
1189.94 + 2.48
2360.86 + 5. 60

33654.07 = 36.77

(® Validation

P Specificity

A5 Ulgh specificity= LCAlA <] retention timee] ZFo]= &3] 2] = S
=0 FlS 4749 FFARE 523 dAEY $A FUFoEM gAY Fig. 3o+ i
o FEld ARvEIHS HoFa ok A8 HFE AR 47 1159+
ol  sweroside, 23.40%9°] luteolin 7-O-glucoside, 25.91%9] (E)-aldosecologanin,
3,5-dicaffeoylquinic acid’d &£ o] L eR=

=]

@ Linearity and Range

1=} [e)
BHFEN S

K H

\]

-O-glucoside 18] 1L

N

o8k AgH o
I ZE ARE A
3,5-dicaffeoylquinic acid®] 4<% 4 ~ 30 pg/mL
(E)-aldosecologanin®] 4% 1 ~ 20 ug/mL<]

=2 zF

7]
b
A gl

} ¥FE 49 correlation coefficient (R%)

1O
A=

0.994¢1] A
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@ Detection limit and Quantitation limit

Detection limit 7L2]il quantitation limit= A|72d of >=o]=H] 3 : 13 10 : 1=A] Z+7} 0.02 ~
0.09 (pg/mL), 0.07 ~ 027 (ug/mL)9 =< ZE=E e o]E FollA (E)-aldosecologanin®] 7}
A e =A-F7A (detection limit 0.02 pg/ml, quantitation limit 0.07 pg/mL)E YEFNS L
3,5—dicaffeoylquinic acid’} 7F& =2 34 (detection limit 0.09 mg/L, quantitation limit 0.27 mg/L)Z
Ho]FUth Table Mol A3E HolFiL glth,

DAD1 C, Sig=250,4 Ref=360,1T00 (FLOSNFLO S 2008-0°¢
mAU |
200 —
3 LS
4
B 2
_ 1
5
150 —

Fig. 3. The chro matogram of stan dard compounds by DAD detector

1: chlorogenic acid , 2: sweroside, 3: luteolin 7- O-glucoside, 4: ( E)-aldosecologanin, 5: 3 ,5-dicaffeoylquinic acid ,

1.S: 3 ,4,5-trimethoxybenzoic acid

@ Accuracy and Precision

Accuracy®} precisions =4 3dtE= W o 2 gpiking recovery S o] &9tk Ad Ax A2
T BT dg g2 v F23= 20 mg M F 7)o chlorogenic acid 1@l 1 3,5-dicaffeoylquinic
acid= 40 pg, 80 pg, ¥ il 120 pgo ¥ H7Fskal luteolin 7-O-glucoside= 20 ng, 40 pg, L& il
70 pgd %S, 283 (E)-aldosecologanin: 20 pg, 40 pg, 2183l 80 ngel <4<, sweroside® 20 ng,
40 pg, 283 100 pgel FS H7IsH, 70% olE2 F=8dS 10 mL7F HA ¥ $ ultrasonication
W o R 607t FE8ATh a2 s £g S 02 pm membrane filter® AE S 1 mLE 3l
10 pg WHEFEES X238 Hass Hrtetd ol 3ttt 559 A5E olsd 15% oME
UEY 89 1 mLol &3lA71 & 20 ulLE A7 o2 Fste] #4383tk Al (intra-day)et ¢
ZF (inter-day)ol A9 F5&S 4 A3 HA 97.71%0A4 A 103.66% =24 =2 A3AHS YEA
o AU xTHA (RSD)E HA 0.05%1A4 Hdl 1.95% 24 53 A2AdS YETE (Table V).
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Table III. Calibration curves , LODs and LOQs o f five stand ard compounds

Compounds Range Conversion equationm r LOD” LOQ”
(¢g/mL) (¢g/mL) (¢g/mL)
chlorogenic acid 4 ~ 30 y = 0.01226x - 0.01638 0.997 0.06 0.17
sweroside 1~ 20 y = 0.07545x + 0.01128  1.000 0.03 0.09
luteolin 7- O-glucoside 1~ 20 y = 0.05220x - 0.00121 0.997 0.03 0.10
(E)-aldosecologanin 1~ 20 y = 0.08436x - 0.02008 0.999 0.02 0.07
3,5-dicaffeoylquinic aci d 4 ~ 30 y = 0.01261x - 0.02576 0.994 0.09 0.27

a) y: pe ak area, x: co ncentration of th e an alyte (xg/mL)
b) LOD: limit of detection
¢) LOQ: li mit of qua ntification

2 . .
r": ¢ orrelation coefficient

@ Reproducibility

529 ZTEdS v FAFo =N 7t peako] WAH O AAAG B peak HFE A AAA
Attt 2t peak WAH O] AoiEEAAE HA 0.10%4 Hh 055%01AeH, wEF A7He
THAE FHA 047% 4 Hdl 1.04% AT Table Vo A3& HolFa Q)

= _IX?L'
ox o

b "

Robustness

1) A7 5F9 #FFEAB9 Wste] PhenomenexAte] Gemini 5 p CI8 Z# ¥ AgilentAle] ZORBAX
Eclipse XDB-C18& Ab&-3te] #2855 Hlwa] 2 th PhenomenexAhe] Gemini 5 p C18 Z e 7% Hd3t
ol FlA EE standard compoundst= EE]7F HA o tHE Ao Hste] HAZ QD EAAIZ ] STt

stlem, 4z ZHs] A+ chlorogenic  acid®}  sweroside 28]l luteolin  7-O-glucoside2}

(E)-aldosecologanin®] #g]%o] "o] %t} AgilentAte] ZORBAX Eclipse XDB-C189] ¢ E&=&47ke] A
AAR WFE A EEee Hszetd oy 83 YARE eSS Al 41‘31]# njz]o] EZA7ke] &

g]50] "ojHt) welr AL ShiseidoAle] CAPCELL PAK CI8 UGI20 A#Eo] #2353 A A 250
R 9 39 (Fig. 4). Table VIdlE €344 k), A9A (o), o295 (N) 282 2% (Rs)EH
FX A A3E JehgdT

2) AE B4 A Y 089 2nd wE #E5e v FAog2A FYs 28k A9 2
ERhE 20, 25, 30, 35 1@l 40C=E npFro] o] & vlaEAlste] & k), A4 (a), o9
gi FEE (Rs)E  YERHSTE (Table V). <> =
3p-dicaffeoylquinic acid’} A= AedS H
peak’} AA= A3 Btk wbA Ao FAH2LEE

T~ T

@b Stability

T3 ARE A (5C) 28l W AO)dA 7] Bag 5 F ARE dAT Ex9 S T
A AEEREA st AITEe] wE RFAIRY A ApolE v o g FFEARS MAAS AHENdT AREE
Ao BAdE 49 35-dicaffeoylquinic acid®] ko] #TAdeE ATS HAOW, sweroside®t luteolin
7-O-glucoside™= Z7}5t= AeS B, A2 WA nae A giiie gxEdo] nus <43ty

t}. Table Vol X139 A¥Z Fig. 5ol =438 232 YA
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Table IV. Precision and accuracy of th

e five standard compounds

Compounds

Spiked amo unt

Intra-day (n =5)

Inter-day (n = 5)

(18) Recovery (%) RSD (%) Recovery (%) RSD (%)
4 100.05 1. 15 102.68 1.49
chlorogenic aci d 8 99.97 0. 86 99.91 0.56
12 101.69 0. 69 101.24 0.76
2 103.65 0. 66 101.45 0.94
sweroside 4 101.31 1. 05 100.64 0.61
10 99.58 0. 05 99.55 0.15
2 101.99 0. 51 99.79 0.92
luteolin 7- O-glucoside 4 98.81 1. 19 97.71 2.26
7 98.89 0. 29 99.52 0.29
2 99.73 0. 27 100.47 0.31
(E)-aldosecologanin 4 100.16 0. 54 100.68 1.84
8 98.41 0. 21 99.33 0.16
4 98.71 1. 95 99.36 1.36
3,5-dicaffeoylquinic acid 8 99.64 1. 62 99.97 1.16
12 101.49 0. 32 101.36 0.40
Table V. R eproducibility o f'th e fiv e standard co mpounds
Compounds Peak arear atio ( peak a rea/IS area) Retention t ime (min)
Mean SD RSD (%) Mean SD RSD (%)
chlorogenic acid 0.34 0.00 0.55 11.59 0.12 1.04
sweroside 0.46 0.00 0.10 14.47 0.12 0.85
luteolin 7 -O-glucoside 0.67 0.00 0.43 23.40 0.15 0.66
(E)-aldosecologanin 0.53 0.00 0.15 2591 0.12 0.47
3,5-dicaffeoylquinic acid 0.28 0.00 0.47 27.19 0.15 0.54
o0 2
o0 1

10

s 10 15
DAD1 A, Sig=250,4 Ref=360.100 (FLOSIFLOS 2008-06-30 21-45-111080630000003.0 )

1h

o

o

Fig.4 . The chromatogram of s tandard compou nds b y A gilent ZO RBAX
Eclipse XDB-C,s (A ) an d Ph enomenex Gemini Sp C;s column (B).

1: chlor ogenic acid, 2 : sweroside, 3: luteolin 7- O-glucoside, 4: (E)-aldosecologanin, 5 : 3,5-dicaffeoylquinic acid,

1.S: 3, 4,5-trimethoxybenzoic acid
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Table VI.C ompared with typ e of colu mn

Surface Pore Analytes
Columns area/cm? size ( Ao) chlorogenic sweroside luteolin 7- O- (E)-aldosecologanin 3,5-dicaffeoyl
acid glucoside quinic ac id
Theoretical plate ( N)
Shiseido C APCELL PAK ) 15219.33 + 26038.67 + 90855.33 139682.33 + 96312.67
Cis UG120 8 9 3144.86 4447.63 5475.34 201.21 1420.89
Phenomenex Gemini 5 p Cig 25633.00 £ 35911.67 121260.33 + 164520.00 + 113281.33 +
38 104 655.05 383.62 1701.40 2645.35 319.88
Agilent Z ORBAX Eclipse 14669.67 £ 28109.33 + 89549.67 + 14872333 + 110679.00 +
XDB-Cig 180 g0 532.92 494.50 1504.00 2740.93 1667.52
Capacity factor (k)
Shiseido C APCELL PAK 0.74 £ 0.07 121+ 2.60+ 0.01 2.99 +0.00 3.18+ 0.01
Cis UG120 w7 9 0.06
Phenomenex Gemini 5 p Cig 1.42+£0.01 1.65+ 3.18+ 0.00 3.34+£0.01 3.99+ 0.01
383 104 0.00
Agilent Z ORBAX Eclipse 0.58 +0.01 L1+ 2.42+ 0.00 2.83+£0.01 3.03+ 0.01
XDB-Ci3 180 80 0.01
Separation f actor(a)
Shiseido C APCELL PAK 5 - 1.63 + 2.16 + 0.09 1.15+0.00 1.06 £ 0. 00
Cis UG120 8 9 0.09
Phenomenex Gemini 5 p Cg - 1.16 + 1.93+ 0.01 1.05 £ 0.00 1.19+ 0. 00
383 104
0.01
Agilent Z ORBAX Eclipse - 1.90 + 2.18+ 0.02 1.17 £ 0.00 1.07 = 0. 00
XDB-Ci3 180 80 0.02
Resolution (R s,
Shiseido C APCELL PAK 287 05 - 8.29 + 27.15+ 8.57+0.04 3.87+ 0.10
Cis UG120 0.24 0.47
Phenomenex Gemini 5 p Cig - 4.00 = 2937+ 3.60 +0.06 12.55+ 0. 16
38 104 0.13 0.19
Agilent Z ORBAX Eclipse - 10.26 = 2720+ 9.55+0.12 4.52 £0.10
XDB-Ci3 180 80 0.04 0.04

Table VI. Compared

with temper ature of colu mn oven

Temperature ( C)

Analytes

chlorogenic a cid

sweroside

luteolin 7- O-glucoside

(E)-aldosecologanin

3,5-dicaffeoyl

quinic a cid

Theoretical plate( N)

20 17916.67 +948.97 29042.67 +739.50 98785.67 +2054.74 141842.00 +1855.26 106694.33 +1008. 16

25 17221.67 + 61. 44 27967.00 + 27.18 92642.33 + 1438.33 141996.33 +1661.04 102841.00 +2385.16

30 16547.67 +583.08 27449.67 +426.39 86111.00 + 1308.74 140199.67 + 450.96 99893.67 +1381.18

35 15266.67 = 64. 35 26539.33 +50.14 79101.33 £ 1057.88 125002.67 +1921.51 -

40 14119.00 +314.91 25269.33 £ 87.95 72307.67 + 1122.23 87845.67 +291.71 134405.00 + 111.77
Capacity factor(k’)

20 0.86+ 0.03 1.28 £0.01 2.71+0.01 3.03+0.01 3.33+£0.01

25 0.79+ 0.01 1.23 +0.01 2.61 £0.00 3.00£0.01 3.19+0.00

30 0.72 + 0. 00 1.18 £ 0.00 2.51+0.00 2.96 +0.00 3.05+0.01

35 0.65+ 0.00 1.13 £ 0.00 2.40 +0.00 2.92 +0.00 -

40 0.58+ 0.01 1.08 +0.01 2.29+0.01 2.77 £0.01 2.87+0.01
Separation f actor(a)

20 - 1.50 +0.03 2.11+0.02 1.12 £ 0.00 1.10+£0.01

25 - 1.56 £0.01 2.11+0.00 1.15+0.00 1.07 £ 0.00

30 - 1.65+0.01 2.12+0.01 1.18 £0.00 1.03 £ 0.00

35 - 1.74 £0.01 2.13+£0.00 1.21£0.01 -

40 - 1.83+£0.01 2.13+£0.00 1.21 £0.00 1.04 +0.01
Resolution (R s,

20 - 7.79£0.16 28.25+0.15 7.13 £0.17 6.23 £0.22

25 - 8.18 £0.04 27.22+0.12 8.56 +0.02 4.14 £ 0.06

30 - 8.72+£0.05 26.37+0.12 10.01 +0.01 2.00 +0.03

35 - 9.04 +0.04 25.27+0.10 11.10 +£0.07 -

40 - 9.26 +0.04 23.96 +0.12 9.67 +0.03 2.06+0.10
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Stability test (&&) Stability test ()

Fig. S5 . Stability of stan dard compounds in normal temperature and cold temperature.

Table VII. The resu It of stability of standard compou nds in room temperature and cold temperature (%)

Temp Day Mean SD RSD

Analytes () 1 3 5 7 15 20 25 30 )
chlorogenic ac id R.T. 100.00 99.22 96. 9296.13 92. 89 94.3593. 5393.9195. 87 2.67 2.79
4C 100.00 99.94 100.18 99.98 99. 2299.24 99. 33 98.84 99. 59 0.49 0.49

sweroside R.T. 100.00 101.88 103. 49 105.00 106. 76 107.66 115. 07 118.25 107. 26 6.36 5.93

4T 100.00 100.16 100. 10 99.95 102.38 102.90 102. 65103.49 101. 45 1.53 1.51

luteolin 7- O-glucoside R.T. 100.00 101.53 101. 38 104.68 111. 89 115.54 121. 52123.18 109. 96 9.37 8.52
4C 100.00 99.87 100. 0699.99 101. 93 102.03 100.70  102.38 100.87 1.07 1.06

(E)-aldosecologanin R.T. 100.00 98.50 98. 35 102.39 98.99 94.87 94. 3796.23 97. 96 2.69 2.75
4T 100.00  100.15 99.95 99.99 99. 2698.93 92. 23 91.68 97. 77 3.62 3.70

3,5-dicaffeoylquinic acid R.T. 100.00 98.75 92. 17 89.43 73. 01 75.79 69. 3774.95 84. 18 12.27 14. 57
4C 100.00 100.06  100.11 94.42 94. 9294.48 91. 18 88.56 95. 47 4.34 4.54

® HPLC-DAD-ESI-MSE o] &% iFE4d9 54
Togte] FiE ZeEde T4 do HPLC-DADE &dlAE wigE Atk dx&5 w3
chromatogram“-% A7l RS A& 4 9tk 1¥A HPLC-DAD-MS/MSE %3 w23 Als
of e ETEAY HYE AT mzak E fragment®] HES IO EZH AU RFEEAS
5 JOH’]}‘:}
AgEX 7= HPLC (Agilent 1200 series)Z inleto & A& 01, m/zH] 20007+A] 9] WS 5
23 4= 9+ Finnigan electrospray source’} A% % Finnigan MAT LCQ ion-trap mass Spectrometer

(San Jose, CA, USA)ZS Al&3to] B39 1 softwarex= Xcalibur (Finnigan MAT)S AF-&3i o}
iAol 21 7 xFEAY HAHg fHrE uds =dHEE Yo AAST Table X
et HES YERAT 2487 A WA MSel 2 ZeEdS AFH FYete] scan@F o =A 7t
=9 m/zat 2 fragment ion9 WH S 15t} Chlorogenic acid 9} luteolin 7-O-glucoside=
£ R =o)X sweroside, (E)-aldosecologanin 18] i1 35-dicaffeoylquinic acidi= %¥o]< REoA A=Y

H, Fig. 69 A 559 scan2FEHE HoFa Yt 99 AHARE vfgo & HPLC-DAD-ESI-MS
B8 A Ay o] T e oo AFd U LCxHoer Bysgoen, 7t ZEAEE9
549 =

UIO o_>“|_, HE
e >

o

A5 Agsle] SRM EE=E ALE3ste] #4389t #4237 chlorogenic acide 12.3%, sweroside
= 16.3%, luteolin 7-O-glucoside= 24.2%, (E)-aldosecologanine 26.5% 183 35-dicaffeoylquinic
acidE 2828 9] retention time }olZ ¢4As] EoFHJow EHw 7 TFAHEEY EAYIE 9l
3 A3 chlorogenic acidE m/Zz @ 354 > 3532 %, swerosidex m/z @ 358 > 381%, luteolin
7-O-glucoside= m/z : 448 > 4472, (E)-aldosecologaninte m/z : 758 > 7T81%, 181
3,5-dicaffeoylquinic acid= m/z : 516 > 517=, AAFTY 39S weo &I sty s v ¢
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AEEY m/zgk 2 fragment ion®] FElo] TUETS 3oz n Age FFARES FA43A
Table Xoll Z} peakoll w3t EAAxE Yeldglen Fig. 704 #al¥ SRM Z2vEadS HoF
Ak

Table IX. An alytical parameters for HPLC-ESI-MS

<ESI sour ce> Method 1 Method 2 Method 3 Method 4 Method 5
Sheath g as flow r ate (arb ) 80.00 80.00 80.00 80.00 80.00
Aux g as flow r ate (arb ) 20.00 20.00 20.00 20.00 20.00
Spray v oltage ( kV) 4.50 7.00 4.50 7.00 4.50
Capillary temp ( C) 250.00 250.00 250.00 250.00 250.00
Capillary v oltage (V) -2.00 24.00 -47.00 1.50 9.50
Tube lens off est (V) 55.00 6.00 -25.00 -17.00 -15.00

<lIon op tics>

3,5-dicaffeoyl

Compounds chlorogenic a cid sweroside luteolin 7- O-glucoside (E)-aldosecologanin . i
quinic a cid
Octapole 1 o ffset (V) 4.50 -2.00 3.00 -2.75 -1.75
Lens v oltage (V) 22.00 -34.00 20.00 -18.00 -22.00
Octapole 2 o ffset (V) 9.50 -4.50 6.50 -4.50 -5.00
Octapole RF amplitude (V p-p) 400.00 400.00 400.00 400.00 400.00

Table X.HPLC-DAD-MS/MS Data o f'th e fiv e bio active co mpounds in Lonicera j aponica flo wers

Peak No. MW? MS (m/z) MS/MS ( m/z) C.EY Ton mo de Identification
1 354 353 191 26 Negative chlorogenic acid
2 358 381 219 40 Positive sweroside
3 448 447 285 34 Negative luteolin 7- O-glucoside
4 758 781 549 58 Positive (E)-aldosecologanin
5 516 517 501 30 Positive 3,5-dicaffeoylquinic acid

a) mol ecular wei ght.

b) collision energy.

@ Fesh ARe FFEA

0%
o
ofg
o
N
o
01
—111
o?L
L
Cu.,

2 o

z & o]l o, EHiﬂZ‘iP_i sweroside, luteolin

FekS 713 22 chlorogenic acid®t 3,5-dicaffeoylquinic acid
=] o

& g% B AT T AW & ¥ o FF shgala el AHY =gk

1l

Table XIo A#HEE vlo]HZ HolF1 Qth
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chlorogenic ac id

wo_eroroyon 35355 L e T e e en
T: - c FullM§s 150.00-500.00: -¢c Full ms2 353.0 id21
I 1&9—.&&
1006 - H] 100
90— 90—
80— 80—
sweroside
, 381.17 N 219.06
- MS - MS/MS
. M + NaJ’ .
H Z:,
luteolin 7- O-glucoside
e e MT36 Gl o 28840, O il o
T: - c Fullms 250.00-600.00T: - ¢ Fullms2 447.00@ cid3:
MS
100—— 100
[M= H] MS/MS
90— 90
80— 80
(E)-aldosecologanin
fun o _wiuv e e v 78152 trn o u e _uwuon 24921 Jui_w v
T: + cFullms [65vu.uu-850.0T: + ¢c Fullms2 781.00@ cid5
MS
100— | 100— MS/MS
[M- + Na] -
90— 90—
80— 80—
3,5-dicaffeoylqucinic acid
U -2 ¥ 20 - U L S R v 90130
T + ¢ E?\/IISFu”mS [514_50_51F: +c ESISRM ms2 517.00¢
108wyt 100 MSMS
—+ H] -
90— 90—
80 80—

Fig. 6 . Mass spectrum (scan mode) of standard compounds.
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Fig. 7. Total io n ch romatograms of Lonicera japo nica flowers in SIM mode (A)and SRM mode (B ).

DAD1 C, Sig=250,4 Ref=360,100 FLOS)\LOS 2008-06-23 0
mAU -+
700 —
600 —
. 3
500 — 1 2
1 4 1S
il 5
400 —

Fig. 8 . The chromatogram of crud e sample by DAD detector
1: chlor ogenic acid, 2 : sweroside, 3: luteolin 7- O-glucoside, 4: (E)-aldosecologanin, 5 : 3,5-dicaffeoylquinic acid,

1.S: 3, 4,5-trimethoxybenzoic acid
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Table XI. The results of quan titative analysis of Lonicera ja ponica flowers fr om various reg ions ( zg/mL)

Samples chlorogenic aci d sweroside luteolin 7- O- (E)-aldosecologanin 3,5-dicaffeoyl
glucoside quinic acid
Hong-cheon 5924.49 1156.15 674.24 325.16 4870.20
Nak-moon 2941.07 834.07 740.00 172.01 2613.17
Go-heung 2881.87 534.02 949.01 - 4292.22
Yang-yang 2221.00 457.22 633.02 133.30 3238.51
Bong-hwa 3601.50 804.81 949.01 - 4292.22
Kyo-yi 6475.80 1011.85 822.01 320.28 544221
Bu-yeo 4909.73 1071.91 874.65 187.30 3681.06
Geo-jin 3542.25 866.89 619.49 161.65 4042.88
Ui-seong 6637.39 1154.31 1185.49 293.86 5306.25
Mt. s eolak 5851.42 668.13 748.63 22691 6665.29
Cheong-song 10126.69 1438.64 1228.70 323.25 7447.40
Goon-wi 4230.96 659.26 1366.43 132.24 3929.51
Ul-jin 2 866.85 589.57 471.12 80.10 3274.00
An-dong 3456.77 926.17 614.99 175.73 2885.57
China 3144.18 1532.69 807.89 401.76 3611.50
Mil-hyun (Chi na) 62441.82 3297.94 705.81 2523.07 27465.54
An-dong 7989.60 1157.86 1023.19 257.97 5566.93
Ha-nam ( China) 2815.78 788.32 521.13 120.07 2335.76
Sandong ( China) 43840.90 1559.03 1560.76 606.95 29747.88
Hanam (Ch ina) 64247.89 3120.63 750.17 2562.84 29177.90
Sandong ( China) 59194.80 2635.71 908.53 2639.58 26975.64
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(ug/q)

G-1: Ho ng-cheon, gang -won G-8: Geo- jin, g 0-seong thina

G-2: Nak- moon, an-dong G-9: Ui-seon g, gy ung bo ok G-16: M il-hyun (C hina)

G-3: Go- heung, je on-nam G-10: Mt . seo lak G-17: An -dong, g yung-book

G-4: Yang -yang, gang-won G-11: Cheong-song, g yung b ook G-18: Ha-nam jeon g-ju (on -hyun, (China))
G-5: B ong-hwa, gy ung bo ok G-12: Goon -wi, gyu ng boo k G-19: Sand ong (C hina)

G-6: Kyo -yi, ga ng-reung G-13: Ul4jin, g yung b ook G-20: Hanam ( China)

G-7: B u-yeo, chung nam G-14: An-d ong, gyu ng boo k G-21: Sand ong (C hina)

Fig. 9 . Quantitativ e analy sis o f Lonicera j aponica flo wers from v arious regions.
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A
W, s, AF, s agn Aol TS FHAT FA, B, 9, Y, B, 4F, 1o
Mepat, A%, 3 =

AN y b b v—]—’_
A, 94, Aekih HE, 91, &3 a8l bsolA FYe Fual AAE 21F9 g2sARE
HPLC-DADE o]&3le +48Adt. HFS Al 115379 chlorogenic acid, 14.45% 2] sweroside,

16.99%-2] w| A 2] Alg A, 2353% 9] luteolin 7-O-glucoside, 26.15% 2] (E)-aldosecologanin, 27.30% 2]
3,5-dicaffeoylquinic acid 18] 29.18%¢] WX AZ B7IA F 774 AES A5 771# AE S
Ao 2 3 gy oS AAEd Y. Fig. 109 sl E4 S 93 2 2rtEa9S JeRA Y

DADI1 C, Sig=250,4 Ref=360,100 FLOS|\LOS 2008-06-23 0¢
m A U B
700 —|
600 —
8 3
500 — 1 2
] 4 LS
4 5
400 —

Fig. 1 0. The chromatogram of  Lonicera japo nica flow ers for pattern analysis.

23t YAIEE 7247 HPLCR A48k 770 A9 A ks AAtstdach 2 Ao AEaS Ui
¥ =22 345-trimethoxybenzoic acid peak®] A& Fto @ o] Z+Zo] sjA|e] thst W42 ALE
Ak g 3= R 54 ZEad0=E AHgstgoen, Fod¢ES 0012 3.

[N)

159 F&3} A 52%F chlorogenic acid (CA), seroside (SS), luteolin 7-O-glucoside (L70G),

7FA A& HPLC®E w413 A3E Table XIol e
olw, 15%1, 16W 18]l 18HAAl 21 7FA 9] A5+
boxplote & X &TUS 4-F, sweroside 183 (E)-aldosee ; ;
of & o oA AolE vEHlen, 1 9 ywA S oyt FHEE Ao® Hol 11
el disl kst Foakke] fo Al Aolvt gle Ao YERS T Table XIIo| AAAI R, U4t
g FaAbs AR aFgete] 7E AR dEte] Agw/Asd WHE UERAT e
boxplotoll /] A58k wle} o] it AR s w2 Hed A Jdow, sweroside 173l
o 2k =

o
(E)-aldosecologanin’d &< A &8tz 1 W

AN

s

3l

& FaAt Suitke] 5AHS gle Ao=2 YERT
Table XIVel &= A28 AAsh %7bdz 2Fsheln 7 B2 J89 AwAsd Bit 2 EEARE ¥
D3P BRE EFAHAEEY AwW/Ase B EF AR chlorogenic acidE 3.60 + 5.30, sweroside

= 190 =+ 1.22, ©mA AHE = 131 + 1.88 luteolin 7-O-glucosides= 091 <+ 0.30,
(E)-aldosecologanine 0.93 + 144, 35-dicaffeoylquinic acidi= 2.21 + 247 Z18]al v A AlE Bx
068 * 03702 At ool ZFHEAS Fgtel Ao Hl=sA dErRTH ol LA A
boxplote] Az}el o] AAE AHE AT ALES WS Hed 24 "WAHnE Yeds & F
At AA A5 & w chlorogenic acid®?} 3,5-dicaffeoylquinic acid’} 7} & W34 #= YehH
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Waksh Saks Blas) = ow) JeHor FHAARTE Sk ARl Wl =2 dWAu
ot
Table XI. C ontents of seven co mponents f rom samples ( Agd/Ars)
No. CA Ss A L70G ASL 35DCQ B
1 1.44+0 .00 1.76 £ 0 .00 1.79+£0. 00 0.70 £ 0. 00 0.53 = 0.00 1.20 + 0.00 0.63+0 .00
2 0.70£0 .00 1.27+0 .00 0.00+0. 00 0.77+0. 00 0.27 = 0.00 0.63 = 0.01 0.39+0 .00
3 0.69+0 .01 0.82+0 .00 0.57+0. 00 0.99+0. 00 0.00 = 0.00 1.06 £ 0. 00 0.34 + 0.00
4 0.53+0 .00 0.70+0 .00 0.39+0. 00 0.66 + 0. 00 0.20 = 0.00 0.79 + 0.00 0.26 +0 .00
5 0.87+0 .00 1.23+0 .00 0.38+0. 00 1.19+£0. 00 0.26 = 0.00 0.84 = 0.00 0.36+0 .00
6 1.57+0 .00 1.54+0 .00 1.73+0. 01 0.86+0. 00 0.56 + 0.06 1.35 £ 0.00 0.74+0 .00
7 1.19+0 .00 1.63+0 .01 0.00+0. 00 091+0. 00 0.30 £ 0.00 0.90 £ 0.00 0.59+0 .00
8 0.85+0 .00 1.32+0 .00 0.37+0. 00 0.65+0. 00 0.25 £ 0.00 0.99 + 0.00 0.44+0 .00
9 1.61£0 .00 1.75+0 .00 0.38+0. 00 1.24+0. 00 0.48 + 0.00 1.31 £ 0.00 0.81+0 .00
10 1.42+0 .00 1.02+0 .00 1.18£0. 00 0.78 £ 0. 00 0.36 £ 0.00 1.65 £ 0.00 0.59+0 .00
11 247+0 .01 2.18+0 .00 0.61+0. 00 1.28+£0. 00 0.53 + 0.00 1.85 £ 0.00 1.05+0 .00
12 1.02+0 .00 1.01+0 .00 0.36+0. 00 1.43+0. 00 0.20 = 0.00 0.97 + 0.00 0.35+0 .00
13 0.69 +0 .00 0.90+0 .00 0.32+0. 00 0.49+£0. 00 0.12 = 0.00 0.80 = 0.00 0.46+0 .00
14 0.83+0 .00 1.41+0 .00 0.29+0. 00 0.64+£0. 00 0.28 = 0.00 0.70 = 0.00 0.39+0 .00
15 0.75+0 .00 2.32+0 .00 0.00+0. 00 0.84+0. 00 0.66 £ 0.00 0.88 £ 0.00 0.54+0 .00
16 1530+0. 01  4.99+0 .00 4.86+0. 00 0.74+0. 00 4.24 + 0.00 6.90 £ 0.01 1.49+0 .00
17 1.94+0 .01 1.76 £0 .00 0.41+0. 00 1.07+0. 00 042 + 0.00 1.38 £ 0.00 0.74+0 .00
18 0.67+0 .00 1.20+0 .01 0.00+0. 00 0.54+0. 00 0.18 = 0.00 0.56 £ 0.00 0.36+0 .00
19 10.73+0. 01  236+0 .01 2.08+0. 00 1.63+0. 00 1.00 £ 0.00 7.48 £ 0.00 1.08 £0 .00
20 15.74+0. 02 4.72+0 .00 535=+0. 01 0.78 £ 0. 00 4.30 = 0.00 7.33 £ 0.01 1.45+ 0.00
21 14.50+£0. 06 3.99+0 .02 6.37+0. 03 0.95+0. 00 443 + 0.02 6.78 + 0.03 1.23+0 .01

Values represent mea n + st andard deviation (n=3) .

Origin: Korea (No. 1~14,17),China (No. 15,16, 18 ~21).

1= el

CA: chlorogenic ac id, SS: swerosi de, L70G: luteoli n 7- O-glucoside, A SL: (E)-aldosecologanin, 3 SDCQ: 3 ,5-dicaffeoylquinic acid ,

A and B:u nknown compounds

Table X III. Range of the

CA SS A L70G ASL 35DCQ B
All s amples 0.53-2.47 0.70-4.99 0.00-6.37 0.49-1.63 0.00-4.43 0.56-7.48 0.26-1.49
Korea sample s 0.53-2.47 0.70-2.18 0.00-1.79 0.49-1.43 0.00-0.56 0.63-1.85 0.26-1.05
China s amples 0.67-15.74 1.20-4.99 0.00-6.37 0.54-1.63 0.18-4.43 0.56-7.48 0.36-1.49

concentration for marker compou nds f or twenty-one samp les (Agw/Ais)

CA: chlorogenic ac id, SS: swerosi de, L70G: luteoli n 7- O-glucoside, A SL: (E)-aldosecologanin, 3 5SDCQ: 3 ,5-dicaffeoylquinic acid ,

A and B:u nknown compounds

Table XI V. Changes of con tents of mar ker compounds in sample f rom dif ferent or igin (Asw/Aus)

CA SS A L70G ASL 35DCQ B
All s amples 3.60+ 5.30 1.90+ 1.22 131+ 1.88 091+ 0.30 093+ 1.44 221+ 2.47 0.68 + 0.37
Korea sample 1.19+ 0.55 1.35+ 042 0.59+ 0.55 091+ 0.28 032+ 0.16 1.10+ 0.36 0.54+ 0.22
China s ample 9.62+ 7.12 326+ 1.52 3.11+ 2.80 0.91+ 0.38 247+ 2.05 499+ 3.32 1.03+ 0.47

CA: chlorogenic ac id, SS: swerosi de, L70G: luteoli n 7- O-glucoside, A SL: (£)-aldosecologanin, 3 5DCQ: 3 ,5-dicaffeoylquinic acid ,

A and B:u nknown compounds
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Fig. 1 1. B oxplot o f th e marker compounds fo r twenty -one samples.

CA: chlorogenic ac id, SS: swerosi de, L70G: luteoli n 7- O-glucoside, A SL: (£)-aldosecologanin, 3 5DCQ: 3 ,5-dicaffeoylquinic acid ,
A and B:u nknown compounds
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HClust for flos of 1,2,3,4,5,6,7
clustering analys is of twenty-one Lonicera japo nica flowers samples.

21 (Principal components analysis)

Fig. 1 3. The hierarchical
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Comp.2
1

Fig. 1 4. Principal components analysis  for th e pred iction of orig ins of twenty-one

Lonicera ja ponica flowers. (Korea { O}, China { A})
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Fig. 1 5. R esult of linear discriminant  analysis of the twenty-one Lonicera j aponica

flowers samples for the pred iction of orig in for Korea (O)or China ( A).

@ 23 DNA #24 2 nju

DNA £4& B3t a238 5943 21719 FAA
L
Ay

= Cl
A7} 127 bp, 198 bpell Al &-23F DNA v+ ME=E 213 = Qo) (3h=3te]



Table XV. Id entification o f Lonicera j aponica flowers by DNA analysis

NO. JHNE AH 71Et 42 =323
1 | NOA(-10-13) | L. japenica 2 93 05 | MEAIF=E MO (Mo, 1) (S22 M 2)| Lonscera faponica
2 | NO.201-10-14) | L japonica 5 U= HeMa  [MEME 2T Ao (No 20E2 M2 Lonfcera faponica
3 | NO3a-10-18) | L japonica| =2 5id HZ(ZEH) 05 | EHFAIE 2T AT (No 3NE2 M 2)| Lonscera faponica
4 | NOAR-10-16) | L japenica =2 ME Ma+0lhE | MEAE 28 A (No NEZW M2} Lonfcera faponica
5 | NOB-10-17) | L japenica =2 3 074 =} ObZA| T = AOFH (Mo BXE2U K 2) | Lonicera japonica
6 | NO.BI1-10-18) | L japcnica =2 M 074 =} BHAE T AH (Mo BUEZ2U K 2)| Lonicera japonica
7 a-10-18 UL ZHZ Y 100,799 HAE ME (HE A ) Lonfcera japonica
8 71-10-19 = UEA UEE 100,18g AT MEMEN A=) L onfoera japonics
g9 =1-10-20 HY 1E 100,840 AT MEMEU A2 Lonjcera japonica
10 -10-21 AT LT YUrE 100.42g HAZ ME (HEU A2 Lonfcera faponica
11 =100 A= =5 100.63g AS MM A S Lonfcara faponica
2] -1 2T ZEA Lol 100,389 4= MEMEH A ) Lonicara japonics
13 -10-04 e 100,27g AT ATMEC AE) Lonscera fapanica
14 1-10-25 A 98T Ailg 100, 14g A= MEM= A 2) Lonicera japanica
15 -10-06 EFEEE 70,399 AT ATMEC A E) Lonscera fapanica
16 a-10-07 Ao 100,23g AT ATMEC A E) Lonscera fapanica
17 -10-28 AS HEL HES 228 | 100950 o SHHAEA S AE) Lonfoera japonica
18 -10-29 AE 22 A k2E | 100,529 o SHHA A S AE) Lonfcera japonica
19 2-10-30 EFER - 100.03g o7 HHAAM 2N " E) Lonscera fapanica
20 -10-31 EERS 100,4g o S E AE Lonscera japonica
21 2-10-32 =24 100,759 AT MEM S0 HE) Lonscera faponica

Fig. 16 . Th ¢ result of PCR a nalysis of discriminative marker ( primer LJO1F/LJO2F/LJO2R) f or

Lonicera japonica flowers.

M: size marker

Table XV, Fig. 169 DNA #4272 2 ) AZo §551 ot Fe8 215 BF Fdsis
A% & & AU F Fig. 9904 wi vhsl o] 2150 Fesle] giw mETdol wxd ¢ o)
He el Ed ERAS B o0 4w o049 AolE ehiA 2oz AFA F5HT
e Feos Rk BAF Foln, Aetory ge Augel ABH oLk
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A
ol 5o /% phenolic compounds, iridoids A€ 2] coniferin, loganic acid, demethylsecologanol,
sweroside 128]3l loganins % 5% S XTAZEZ AASY, 4749 A5 9 12 mgs HEHE 1
mLol] 39! stock solutiong W& F Asle vE2 A ste] AFEsIAY. A3 A4S e U
E#E542 345-trihydroxybenzoic acidE AH-&3th Fig. 1o 2%

.

o

= OH
OH (6]
0_0 |
HO
HO T OH N
OH
coniferin demethylsecologanol
OO ., COOH
H Q SN
HO
HO ) o COOH
H
H H3CO 0
O HO
Ho N ° NOH HO OH
HO™ ™ “OH OH OH
OH
loganin loganic acid 3,4,5-trihydroxy benzoic acid(l.S)

Fig. 1 . Chemical structures of standard compound in caulis Lonicera j aponica.

&Aoo thato] silica gel plate®t ODS plateol] ¢ Lx}z ¢l Bojxzay AFd a1
= A} silica gel plate?] 49 EtOAc : MeOH : HO = 52 : 28 : 0.82] /| &
& (Fig 2-a), ODS plate®] 7% 55% ™eeS dA/fgujz o]gste] Hrjsdct
TEAY I FHEAS AAT 24F] A dFE AR B FA] AN A

o, WAN O R HSO, FeCl, LE 27k AH833
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Detection
EtOAc @ MeOH : Hz0 = 5.2:2.8:0.8
reagent

Compounds

FeCls

H,S04

I,

1. ¢ oniferin

2. loga nic a cid

3. de methylsecologanoside

4. swer oside

5. loga nin

6. Uije ongbu, gye onggi

7. Hong-c heon, ga ng-won

8. Gimpo, gye onggi

9. Cheong- song, gyung book

10. P ocheon, gye onggi

11. W ansan, ye ongcheon

12. Hwa san, ye ongcheon

13. Yong-mun, yangpyung

14. S ang-ju, gyung book

15. An-dong, gyung book

16. Yuseong, dae jeon

17. Ga nghwa

18. Dong-gu, dae jeon

19. Gimce heon, gyung book

20. China

21. Ga ng-won

22. Bong-hwa , gyung book (ste m)
23. Gyung-ju, gyung book (stem)
24. Gyung-ju, gyung book (le af)
25. S eoul (ste m)

26. S eoul (le af)

27. S andong, ¢ hina (stem)

28. S andong, ¢ hina (stem)

3

9. Ye ongcheon (ste m)

Fig.2 -a. TLC pattern analy sis in silica gel

plate.

Detection

50% MeOH
reagent

Compounds

FeCls

H2SOy

Iz

¢ oniferin

loga nic a cid

de methylsecologanoside
swer oside

loga nin

Uije ongbu, gye onggi
Hong-c heon, ga ng-won
Gimpo, gye onggi

R A Al e

Cheong- song, gyung book
10. P ocheon, gye onggi
11. W ansan, ye ongcheon

2. Hwa san, ye ongcheon

13. Yong-mun, yangpyung

14. S ang-ju, gyung book

15. An-dong, gyung book

16. Yuseong, dae jeon

17. Ga nghwa

18. Dong-gu, dae jeon

19. Gimce heon, gyung book

20. China

21. Ga ng-won

22. Bong-hwa , gyung book (ste m)
23. Gyung-ju, gyung book (stem)
24. Gyung-ju, gyung book (le af)
25. S eoul (ste m)

26. S eoul (le af)

27. S andong, ¢ hina (stem)

[N
o

. S andong, ¢ hina (stem)
29. Ye ongcheon (ste m)

Fig. 2-b . TLC pattern analys is in ODS plate.
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@ HPLC-DAD %71¢] ¢

A8 BAS 93 HPLCE Agilent 1200 series®A] autosampler, column oven, binary pump, DAD
detector (Agilent Technologies, Waldbronn, Germany), degasser (Agilent Technologies, Tokyo, Japan)
E AlgelY o, software= Agilent AF2] Chemstation software (Agilent Technologies, Avondale,
CA, USA)E 2439tk HPLC ZHo= Ay oo &2 35T, #4942 254 nm, %2 0.3
mL/minE A&t 1L, A2 ShiseidoAle] Capcell Pak ODS UG120 (5 mm, 46 mm x 150 mm)E A}
g3tk ol B A SulRA 100% 33 EHFeh B &0 100% Wee® 77 01% TEAS
o] AlgElg o SuAs &7 7] £8 24 Table I e

Table I . Solv ent g radient con dition fo r HPLC-DAD

Final ti me (mi n) Flow ra te ( mL/min) AY B”
0 0.3 80 20
15 0.3 65 35
25 0.3 35 65
30 0.3 35 65
35 0.3 80 20

Y H,0 with 0. 1% formic aci d.

® meth anol with 0. 1% f ormic acid.
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Table II-a. Compared with extraction solvent by 100%, 70 % EtOH, 100% an d 70% MeOH in aqueous (ug/mL, n=3)
Compound 100% MeOH 70% MeOH 100% EtOH 70% EtOH
coniferin 240.78 £2. 31 21398 +0. 13 212.39 + 0.52 316.78 + 0.52
loganic acid 102492+ 8 .14 1022.54 1 47 908.51 + 2.99 1297.39+ 6. 89
demethylsecologanol 720.71 £ 6. 76 73642+ 1. 91 584.77 + 1.06 1080.32 + 3. 41
sweroside 2552.69+1 1.82 2340.63+5 .76 2369.82 +£3. 51 3112.12+1. 38
loganin 2684.19+1 2.40 2469.96 +5 .63 243232+ 5. 05 3279.19+3. 48

Table II-b. Compared w ith ex traction meth od by vortex, r eflux and sonicatio n ( xg/mL, n=3)

Compound Ultrasonication Vortex Reflux
coniferin 209.27 + 0.28 192.18 £0. 49 263.08 0. 55
loganic acid 1643.59 +£2. 53 1541.74 £ 4 .12 2142.42+6 .57

demethylsecologanol 882.19 + 3.44

sweroside 2209.88 0. 96

loganin 4426.22+3. 19

80228+ 1. 17
2070.94+3 .35
414529 +4 .85

1130.16 £4 .40
2901.31+7 3.98
5684.27+1 4.28

Table II-c. Co mpared w ith extraction time by 10 min, 20 min, 30 min, 60 min and 90 min ( zg/mL, n=3)

Compound 10 min 20 min 30 min 60 min 90 min
coniferin 234.64 £0. 41 238.13 + 0.51 24226 £0. 10 229.54+£0. 09 258.17 += 0.60
loganic acid 1872.73+£3. 06  1927.52 + 431  1957.30+0. 73 1706.46 = 1. 79 1931.79+3 .19
demethylsecologanol 958.57 + 2.02 996.58 £ 0 .84 1001.08 £2. 96 859.73 + 0.68 979.36 + 1. 04

2580.40+1 .89
5097.76 £4 91

2276.60£5. 35
4519.42+10 .79

2598.20 £ 2. 47
5224.61 £4. 69

2547.55 + 3.93
5217.12 + 7.63

2509.36 1. 39
5063.54 £ 4. 63

sweroside

loganin

® Validation
Aol e 47 559 xmTEddd diste] At validation parameters =73 3131

P Specificity

g8 e specificity= LColl A 9 retention time®] xfo]l& ¢HHd3s] Eel¥lom zhzbe] 318
of Bl Ao MRS dF 9 o T4 FAFgeEN dds] SAHAT Fig. 3= &5
ELEU]-EZE“ HolFaL vk Alme] wFE AR 247 14.33% ¢l coniferin, 15.90

2
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© Linearity and Range
AEFEANS s dHgdoez 72 1584 s WY g2 i
o

M3 2e A%g At Z7e] AR

% Eegele WEEM 0] Table

conversion equationg &5

—u >
r:i
2

ox X

)3+ range 1-20 ug/mL
0.

3} M_.U:] correlation coefficient (R?) 72 0.9989 A 1.000°0.2 =& HMAS el
@ Detection limit and Quantitation limit
Detection limit 18] 3 quantitation limite= Al1Y9 o Xo]=H| 13 10 : 124 247 025 ~

TEE

O]% %Oﬂ A demethylsecologanol®] 7}

pg/mL)E YERH Sl AL

1.09 (pg/mL), 0.75 ~ 3.32 (ug/mL)9 =2 LER AT

F o =43 A (detection limit 0.25 pg/ml, quantitation limit O loganin®]

- 162 -



7 =L ?—?}71] (detection limit 1.09 mg/L, quantitation limit 3.32 mg/L)E& H.o]SF3t}. Table Mol A
}E HoF Q)
DAD1 A,Sig=254,4 Ref=360,100 (LONICERA VINE\8063006.D)
mA U :
160 —
B 4
140 —
- 1.S 1 o
120 — 3
B 2
1700 —

Fig.3 . The chromatogram of standard compou nds by D AD detector

1: con iferin, 2: loganic acid, 3: deme thylsecologanol, 4: sweroside, 5: log anin, L. S: 3, 4,5-trihydroxybenzoic acid.

Table III. Calibration curves , LODs and LOQs o ffive stand ard compounds

‘ L s Lop” LOQ”

Compounds Range ( ug/mL) Conversion equatio n
(ug/mL) (ug/mL)
coniferin 1 ~ 20 Y=0. 18180X + 0.022390. 99 0.557 1.687
loganic aci d 1 ~ 20 Y =0 .02735X - 0.00282 1.00 0.327 0.990
demethylsecologanol 1 ~ 20 Y =0. 03862X + 0.00776 1.00 0.250 0.757
sweroside 1 ~ 20 Y =0. 09848X + 0.000840. 99 0.657 1.990
loganin 1 ~ 20 Y =0 .06499X - 0.01462  0.99 1.098 3.327

)

a) y: pe ak area, x: co ncentrationmof th—eamatyte—(zg/mb)~
b) LOD: limit of detection
¢) LOQ: li mit of qua ntification

2 . .
r’: ¢ orrelation coefficient

@ Accuracy and Precision

Accuracy®} precisions Z43dE= WY O 2= gpiking recovery WH S o] &3 dth A Ax A7
SoEY gz v JdFS 20 mg AN T o ]Oﬂ coniferin, loganic acid, demethylsecologanol,
sweroside, 18] 1 loganing 20 pg, 40 pe, 183 80 pg® 2z #H7lsta, 70% oES F8AS 10
mL7} A ¥e ¥ ultrasonication WHOZ 30% —%%5‘}913}. F
membrane filter2 A& & 1 mLE FH3l| 10 yg FRETEL S X33 eSS Hrbste] o]& =53}
ATt TFH AEE ol 20% WEE 84 1 mlel §3A17l F 20 uLE A o2 FUs
AT YUl (intra-day)<t 97F (inter-day)ol Ao 3| %% %731} A3 HA 99.39%0 A FHH
10589% 24 =2 A4S vellen doxsdxt (RSD)= A 328%%A $-F3
AU S Yetlgleh (Table IV).

=9 L FE&92 02 um

ﬂ
=
—_
IS
X
=
X
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Table IV. Precision and accuracy of th e five standard compounds

Spiked amo unt Intra-day (n =5) Inter-day (n = 5)
Compounds
(18) Recovery (%) RSD (%) Recovery (%) RSD (%)
2 101.190 45 100.62 0.45
coniferin 4 100.08 0 .20 100.18 0.26
8 99.90 0 23 100.72 0.27
2 105.89 3 15 102.50 1.99
loganic acid 4 100.87 1 .96 100.88 0.96
8 100.00 0 .56 100.10 0.58
2 103.613 28 100.86 1.65
demethylsecologanol 4 102.64 0 .59 101.94 0.71
8 99.89 0 31 100.25 0.38
2 100.550 .57 101.14 0.86
sweroside 4 99.810 .16 100.27 0.48
8 99.39 0 .16 99.61 0.14
2 100.02 0 .69 100.76 0.65
loganin 4 99.64 0 45 100.15 0.67
8 101.64 1 74 100.13 0.78

Reproducibility

fto

Aeto 24 7} peake] WAH| 2 AN 2 peak WHFE A AAA
¥sH3= A 0.03%0A4 HA 019%°] e, HEE Al7FY
1.81% % t}. Table Vol 235 B33 ).

o

Robustness

1) 7] 5% EFEABo| td}e] PhenomenexAte] Gemini 5 p CI8 A3} AgilentAte] ZORBAX
Eclipse XDB-C18& AF&3le] E8]5S H| s8] H okt PhenomenexAte] Gemini 5 p C18 A#H e A9 5U3
ol'5d Z7eA K& standard compoundst wE7F Hlou ke Aol Hlgte] WA A EAAITe] STt
sttt AgilentAFe] ZORBAX Eclipse XDB-C189] 7% &A1 AAA S wF& A 285 v
stov Qe YARE BAENES Al ZEEAH wAY 2EY f#Eso] "ot wepd AR
ShiseidoAle] CAPCELL PAK C18 UGI20 A& o] Q1s 4 Al #elso] d4 o 534t} (Fig. 4). Table
Viel= &A1 (k), A4 (o), ol&ds (N) 28]a 2% (Re)EM FX% 235 Ve

2) AR 24 A He 289 ko] mE e

ol Hlal 4 omA U st A9 o2 2
25, 30, 35, 40 12]a1L 45C & Hpo] o] & MlalEA ko] & 1

ug s F ), AP (), BB (N) 1
95 BIE R9Z JENT (Table VI). ¥443} 257} #obd5 % coniferind} loganin®] #2]%7} @
oA A% Belor, AF AR B A BFZAY peakst HA B peak’t AAE S BT
web Ao BALEE WE BFEFo] Felo] Felrt o[ FolA: 35T S5

Table V. R eproducibility o fth e fiv e standard co mpounds

Peak ar ea r atio ( peak area/IS ar ea) Retention time (min)
Compounds
Mean SD RSD (%) Mean SD RSD (%)

coniferin 0.85 0.00 0.05 14.33 0.25 1.74
loganic aci d 0.52 0.00 0.09 1590  0.29 1.81
demethylsecologanol 0.52 0.00 0.19 1790  0.29 1.60
sweroside 2.28 0.00 0.03 22.05 0.27 1.21
loganin 1.13 0.00 0.13 2339  0.29 1.22

- 164 -



DADT A, 5192544 ReT=360,100 (LONTCERA VINEWINE 2006-07-06 22 25 4610807 05000002 D) 4

175
150

125 LS

100

| [ o
s 10 15
DAD1A,Sig=264.4 Ref=360,100 (LONICERA VINEW INE 2008-07-07 09 -56-1310807 0600000 1.D)

au 4

2004
175
150

125

100 LS

. f B ' i '
10 1 KDY

Fig. 4 . The chromatogram of s tandard compou nds b y A gilent ZO RBAX
Eclip se XDB-C18 (A ) and Phenomenex Gemini5 pCl18 column (B).

1: con iferin, 2:loganic acid, 3 : demethylsecologanol, 4 : sweroside, 5: loganin, I.S: 3,4,5-trihydroxybenzoic acid.

Table VI. C ompared with typ e of colu mn

Surface Pore Analytes
Columns area/cm2 size (Ao) coniferin loganic a cid demethylsecologanol sweroside loganin
Theoretical plate ( N)
Shiseido C APCELL PAK 30260.00 39002.00 + 57276.26 + 92897.00 +
287 95 . 44758.00 + 556. 18 . . )
Cis UG120 +510. 49 560.89 624.36 1168.34
. 39417.00 4432533 + 76078.33 + 123533.67
Phenomenex Gemini 5 1 Cig 383 104 49956.67 = 590. 00
+514.85 553.77 830.74 1908.80
Agilent Z ORBAX Eclipse 30822.00 37342.33 + 57332.67 + 7217533 +
180 80 43492.33 + 608. 87
XDB-Cig +556. 90 403.20 132.40 0.00
Capacity factor (k,
Shiseido C APCELL PAK 118+ 249+
287 95 1.48 + 0.01 1.81+ 0.01 2.70 +0.01
Cis UG120 0.01 0.01
. 1.66 + 282+
Phenomenex Gemini 5 1 Cig 383 104 1.88+ 0.01 2.16 £ 0.00 3.00 £ 0.00
0.00 0.00
Agilent Z ORBAX Eclipse 151+ 281+
180 80 1.79+ 0.01 2.13+ 0.01 3.02+0.01
XDB-Cig 0.01 0.01
Separation f actor ( a)
Shiseido C APCELL PAK 6.93 + 138+
287 95 1.25+ 0.00 1.22+ 0.01 1.09 + 0.00
Cis UG120 0.13 0.00
. 2.69 = 131+
Phenomenex Gemini 5 1 Cig 383 104 1.13+ 0.00 1.15+ 0.00 1.06 = 0.00
0.03 0.01
Agilent Z ORBAX Eclipse 3.07+ 132+
180 80 1.18 = 0. 00 1.19+ 0. 00 1.08 £0.01
XDB-Cig 0.00 0.00
Resolution (R s,
Shiseido C APCELL PAK 2131+ 10.94 +
287 95 5.87+ 0.02 6.39+ 0.01 4.04 +0.03
Cis UG120 0.13 0.07
. 1934+ 11.77+
Phenomenex Gemini 5 1 Cig 383 104 4.09+ 0.02 493+ 0.02 3.55+£0.01
0.02 0.03
Agilent Z ORBAX Eclipse 17.69 + 1221+
180 80 4.75+ 0.05 5.79+ 0.03 3.40+0.01
XDB-Cig 0.05 0.06
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Table VI. Compared with temper ature of colu mn oven

Temperature ( C) Analytes

coniferin loganic a cid demethylsecologanol sweroside loganin

Theoretical plate ( N)

25 31956.67 + 458.50 38317.00 £ 281.51 44951.67 = 609. 71 67969.33 = 51. 64 103215.33 £ 4064.81
30 31946.00 + 844.56 37773.00 + 1178.10 43999.00 + 1359. 46 59198.33 + 1405. 63 84204.33 £ 1351.77
35 29825.00 + 596.92 36147.67 + 637.27 42169.67 + 740. 17 56038.67 + 762.36 71067.67 +170.42
40 27732.00 £ 936.31 34245.33 +348.33 39417.33 £ 1548. 80 53077.67 + 531.74 62570.67 + 2104.56
45 26748.00 + 102.68 31441.67 £ 1056.21 37396.00 + 818. 11 49995.00 + 1187. 00 60890.67 + 896.68
Capacity factor (k)
25 1.74 + 0. 01 2.09+0.01 2.48 +0.00 3.10+ 0.01 3.28+ 0.01
30 1.61+ 0.01 1.69 + 0.42 229+0.01 2.94+ 0.01 3.14+ 0.01
35 1.49+ 0.01 1.76 £0.01 2.10£0.01 2.77+ 0.01 2.98 + 0.01
40 1.37+ 0.01 1.61+£0.01 1.93 £0.01 2.61+ 0.01 2.83+ 0.01
45 1.26+ 0.01 1.46 £ 0.01 1.76 £ 0.01 2.46+ 0.01 2.67+ 0.01
Separation f actor
25 2.70 £ 0.01 1.20+0.01 1.19+0.01 1.25+ 0. 00 1.06 + 0. 01
30 2.90+ 0.02 1.19 +0.00 1.19 £+ 0.00 1.29+ 0.01 1.07 = 0. 00
35 3.15+ 0.03 1.39+0.36 1.19+£0.01 1.32+ 0.00 1.08 = 0. 00
40 3.40+ 0.03 1.17 £ 0.00 1.20+£0.01 136+ 0.01 1.08 = 0. 00
45 3.66 £ 0.02 1.16 £ 0.00 1.20 +0.00 1.40 = 0. 00 1.09 = 0. 00
Resolution (R s,
25 17.62+ 0. 13 5.66 +0.06 6.05 +0.09 9.74+ 0.12 2.96+ 0.02
30 17.81+ 0. 15 5.21+0.08 5.91+0.04 10.24+ 0. 12 3.22+ 0.01
35 1741+ 0.15 4.68 +0.05 5.72+0.08 10.82+ 0.07 3.40+ 0.02
40 17.07 = 0.27 4.15+0.03 5.44+0.03 11.28 = 0.03 3.49+ 0.02
45 16.83 + 0. 07 3.58+£0.01 5.22+0.02 11.77+ 0.13 3.55+ 0.02

@) Stability

olE ABEE A2 (50) 28l ¥F 40) Z]
R sl AI7Ee] wE EEA| RS §EF xfolE vl
o] B#& 79 demethylsecologanol®] &F&ko] 7
At ARE Y] B3 A giREe RFEdo] vl A TE Table VIOl 3 8}

Fig. 50 =413l Z3Z YepA

=
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~
T
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o
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o oX

Stability test (&&) Stability test (&)

Fig. 5 . Stability of standard co mpounds in n ormal temp erature and cold temp erature.
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Table VII. The result o fstability of standard co mpounds in n ormal and cold temp erature (%)

Temp. Day Mean SD RSD

Analytes () 1 3 5 7 15 20 25 30 )
coniferin RT. 10000  98.6599.1194. 96 94.78 96. 33 91.94 96. 542.88 299 299
4T 10000 91.9691.18 90.98 93.57 93. 2093.17 93. 44 307 329 329
. RT. 10000  98.6799.86 99. 37 99.78 100. 86 994799,  720.67 067 067
loganic ac id 4T 100.00100.  55100.1199. 91 9800  100.5599.05 99.74 092 0.92 0.92

RT. 10000  97.9646.9124. 09 19.34 19. 61 14.31 46, 03 37.66 81. 8181.81
demethylsecologanol .

4T 10000 99.96100.11 99.91 98.00 100. 55 99.0599.  650.86 086 086
i RT.  100.00106. 5611562 121, 04 121.48 122, 21 124.12 L15. 869.17 792 792
sweroside 4T 100.00101. 33 103.05 100. 72 103.80 106. 20 107.52 103. 232.83 2.74 274
loganin RT.  1000099. 98 9999  100.09 100.90 100. 28 100.68 100. 27037 037 037
4T 100.00100. 17 100.24 100. 26 100.81 101. 04 101.29 100. 550.50 049 049

® HPLC-DAD-ESI-MSZ o] &3l #5249 %4
ol FHE TEEAY HA o] HPLC-DADE EdiAE HEE A7y X2 =
S A& 4 9tk 284 HPLC-DAD-MS/MSE %3 ¢l =

=
i 1 o
F AT m/zgk 3 fragment®] RS SRIFo A Al FFEEES F

A2 7]+= HPLC (Agilent 1200 series)Z inlete & AFE3F oW m/zH] 200074 9] HAS F
€3 4= 9+ Finnigan electrospray source’} A% % Finnigan MAT LCQ ion-trap mass spectrometer
(San Jose, CA, USA)E A}&3to] B39 1 softwarex= Xcalibur (Finnigan MAT)S A}-&3dth. 2
FeAe 212 7 ZFEHEY HAH HAxE uds =dEE viro] dAsih Table Xell 4

G E 5L el

Table IX. An alytical p arameters fo r HPLC-ESI-MS

<ESI sour ce> Method 1 Method 2 Method 3 Method 4
Sheath g as flow r ate (arb ) 80.00 80.00 80.00 80.00
Aux g as flow r ate (arb ) 20.00 20.00 20.00 20.00
Spray v oltage ( kV) 7.00 4.50 7.00 7.00
Capillary temp ( C) 250.00 250.00 250.00 250.00
Capillary v oltage (V) 27.50 34.00 15.00 24.00
Tube lens off est (V) -17.00 -20.00 -25.00 6.00
<Ion op tics>

Compounds coniferin loganic acid demethylsecologanol  sweroside, loganin
Octapole 1 o ffset (V) -0.50 -0.75 -0.50 -2.00
Lens v oltage (V) -16.00 -16.00 -84.00 -34.00
Octapole 2 o ffset (V) -5.00 -4.50 -4.50 -4.50
Octapole RF amplitude (V p-p) 400.00 400.00 400.00 400.00

wA87 A WA MSel 74 BFEEdES A4 FYste] scan@oEM 4 AEES mizak 2
fragment ion®] FHHE Qs GATh FEARELS AN Fol2 REAdAM HAEHJ M, Fig. 6l A=E
o] scan=HEZS HoFa 9tt 919 FWE wier o HPLC-DAD-ESI-MS #4& HAlsoict 2

2 o7 Fyadon, 4 xEAAEEY] E49aE HdYsto
A3} coniferin®  14.37%, loganic acidE 15.96%,
= 22.050% 183 loganine 23.38%9] retention time X}o]Z
AHs FEERen, FEE 4 A ES] SAYaE gg A coniferine m/z ¢ 365 > 1852
2, loganic acid= m/z : 399 > 381%, demethylsecologanol= m/z : 399 > 237%, sweroside= m/z :
381 > 219=, 183l loganint m/z : 413 > 2512, AAFY 39S W FEH #usdS v

H Z AEE9 m~z#t 2 fragment iond FEHo] FLETS FlgozH AlgU FFAHEES

offf Mz
o
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Table X. HPLC-DAD-MS/MS data o f'th e fiv e bio active co mpounds in cau lis Lonicera ja ponica

MW? MS (m/z) MS/MS ( m/z) C.EY Ton mode Identification

342 365 185 32 Positive coniferin

376 399 381 26 Positive loganic acid

376 399 237 30 Positive demethylsecologanol

358 381 219 40 Positive sweroside

390 413 251 30 Positive loganin
a) mol ecular wei ght.
b) collision energy.
@ AF AFE9 HFEA

AlzelA g T4 Tl s AAE Ao r g EA8tATh crude sample®

Tl A2vtEadS Fig. 814 HolFal 9lal, Fig. 9o AZFeAd 2das =438sdn AeolA
TA® FHAN AN, FA, AE A, LA, S B4, G, 4T, F, 44, 28, o9, 43,
A%, B3t AF, AE 2ga GHelA Y SUliAbE AR ete] vlagk A3 24F 9] QlEol
e YA -] FHE A er Bt Aol e, tHAIA o2 coniferin, loganic acid 2]
i demethylsecologanol& %2 &S 7FH 3L sweroside L] 1 loganine #2 %S 7t &3
Aurz el &y &4 S B o AgAte]l 7H EdTh Table Xlo] AFEAE HolHE HolFa
a1t

Table XI. The results of quan titative analysis of caulis

Lonicera japo nica fro m various regio ns (yg/mL)

Samples coniferin loganic a cid demethylsecologanol sweroside loganin
Uijeongbu 155.14 1168.64 365.49 7029.87 1291.37
Hongcheon 64.94 488.95 120.97 2842.11 1096.85
Gimpo 128.32 514.86 205.60 3360.85 687.41
Cheongsong 217.04 1044.87 347.81 6974.89 2062.74
Pocheon 208.56 853.62 687.23 8335.13 987.78
Wansan 159.25 839.28 155.19 3394.63 2291.35
Hwasan 155.31 1035.00 - 8412.94 1553.55
Yong-mun - 961.77 - 4031.45 151.99
Sangju - 599.77 178.90 6146.61 392.33
Andong 420.74 1631.54 95.24 4715.45 3241.19
Yuseong - 1198.66 - 4158.96 866.46
Ganghwa 99.15 1466.63 214.41 2380.97 1542.08
Dong-gu - 1651.58 - 3081.24 674.78
Gimcheo - 705.29 - 3971.13 369.23
China 74.07 2410.59 41.95 1326.68 1974.00
Gangwon 46.93 1289.82 94.87 2382.44 702.51
Bonghwa 204.22 1092.22 205.40 3541.88 4213.94
Gyungju ( stem) 15.78 - - 374.55 55.05
Gyungju ( leaf) 105.33 - - 640.08 -
Seoul (s tem) 81.69 1543.54 469.60 4600.27 7003.21
Seoul (leaf) 72.55 636.78 - 829.47 -
Sandong, Chi na (s tem) 43.83 416.89 36.04 862.61 723.63
Sandong, Chi na (s tem) 98.77 3019.19 57.21 1704.80 1305.29
Yeongcheon ( stem) 215.83 822.55 266.35 4094.85 2792.49
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Fig.7 . Total ion chromatograms o fcau lis Lonicera ja ponica in SIM mode (A)and SRM mode (B).
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Fig. 8 . The chromatogram of crud e sample by DA D detector.

1: con iferin, 2: loganic acid, 3: demethylsecologanol, 4 : sweroside, 5: loganin, 1.S: 3,4,5-trihydroxybenzoic acid.
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(ng/g)

H-1: Uijeo ngbu, Gyeon ggi H-9: Sang ju, Gyungbook H-17: ma, Gy ungbook ( stem)
H-2: Ho ngcheon, Gangwon H-10: Ando ng, Gyungbook H-18: Gyu ngju, Gy ungbook ( stem)
H-3: Gimpo, Gyeonggi H-11: Yuseong , Daejeo n H-19: Gyu ngju, Gy ungbook ( leaf)
H-4: C heongsong, Gyungbook H-12: Gan ghwa, Gyunggi H-20: Seoul ( stem)

H-5: Po cheon, Gyeon ggi H-13: Dong -gu, Daejeo n H-21: Seoul ( leaf)

H-6: Wansan, Yeon gcheon H-14: Gimcheon , Gyun gbook H-22: Sando ng, C hina (stem)

H-7: Hwasan, Yeong cheon H-15: China H-23: Sando ng, C hina (stem)

H-8: Yo ng-mun, Yang pyung H-16: Ga ngwon H-24: Yeong cheon ( stem)

Fig. 9 . Quantitativ e analy sis o f cau lis Lonicera ja ponica v arious regions.
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1: coniferin, 2 : lo ganic acid, 3: demethylsecologanol, 4 : sweroside, 5: loganin , I.S: 3,4,5 -trihydroxybenzoic acid.
Fig. 1 0. The chromatogram of  Lonicera caulis, (A): stem and 1 eaf, (B): stem, (C): leaf
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Table XII. Compared with concentration of stem and leaf of Lonicera (ng/g)

stem and leaf stem leaf
mean SD RSD (%) mean SD RSD (%) mean SD RSD (%)
coniferin 157 22 103.67 65.94 110.02 82.78 75.24 88.94 23.18 26.06
loganic acid 1,095.13 519.45 47.43 1,380.88 1,008.43 73.03 636.78
demethylsecologanol 184.19 101.22 54.96 172.43 178.79 103.69 - - -
sweroside 4,223.19  1,959.70 46.40 2,529.83 1,781.34 70.41 734.77 133.92 18.23
loganin 1,224.08 838.79 68.52 2,682.27  2,594.74 96.74 -

N
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demethylsecologanol, 22.05% 2] sweroside, 23.39% 9] loganin L&]3l HFE A|7Fo] 1048%E- 3} 11.82%
2 e T peak7hA] F T7HA AEE A4S T7HA] AES thHEo R 3 dj| A4S HAISHA
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Fig. 1 1. The chromatogram of caulis  Lonicera j aponica fo r p attern analysis.

A% ANEE 727 HPLCE 24stx ) 429 4% g Adsgch 2 Jre 4Rge Wi
z of Zh7ke] ARl HE MR AHEE

=& 29l 345-trihydroxybenzoic acid peak®] & o=z o] Z
oo oHE 5= R 4 22a9o R Agsidoen, F9++L/0.012 5t3l
24% 9] A5 A&E=ZHE coniferin (CF), loganic acid (LA), demethylsecologanol (DMSL), sweroside
(SS), loganin (LG) Z18]a F 7F4] H|XAE A, B % 77M14 A+S HPLCHE #2435 | 234E Tabl
XIIIel Yeffigiel, 1HEE 149, 1690 A , 15, 22 R
olEolt) B AIE Fig. 129} #Zo] boxplote. & EHAS AF, HXAE A, loganic acid 28 1L
sweroside’d 9] A5 Uy Fo4bs vlaste] B o fojAd o] AolE: uEHlom, 19 v
A Ao E yerd < FRbel AA HA dFow 1 Heldd dE] Tk Ak
ZHe] oAl Zolzt §l
Table XIVel HANAI=, =4t
o] H9lE YErN AT 29| boxplotell Al A3k vle}

tiste] Aga/Ars

ol |
ZF AR AFE We A HA A9,



5k kel 54 gle Ao® yEhsth Table XVell= AR5 AA < =7pd

3 d 2 FFHAE HuEdh ZFAEEEY Aw/As® H

n 2 A% AE 031 + 029, BE 0.02 + 0.08, coniferint 0.41 +

0.82 £ 053, demethylsecologanol 0.33 * 0.37, sweroside= 4.82 + 3.03 128l loganini= 1.94 + 2.06

o2 wEuAtel Hatgkol A9 wl=shAl UERuTh o= FellA A= g boxplote] A} o] ARAIH
= S5 o)

e ARES BE AELES W2 W ZA dHHE YEdS & 5 A dA RS %

0.37, loganic acid+

sweroside®} loganine] 7Fd & WA HE YEMAH ST TS H]ﬂﬁﬂ Eou Al
coniferin, demethylsecologanol, sweroside 18] 3 loganin® WA H)7} =4 Yehytom, =49 7
n =z o] AE A loganic acid, sweroside 18] 1 loganin® W2 H| 7} =4 YETh

o o B &

Table X III. Con tents of seven comp onents fro m samples (A sda/Ais)

No. A B CF LA DMSL SS LG
1 0.34+£0 .00 0.00+0 .00 0.59+0. 00 0.91+0. 00 0.72 = 0.00 9.12 + 0.04 1.66 £0 .00
2 0.00£0 .00 0.00+0 .00 0.26+0. 00 0.39+0. 00 0.24 = 0.00 3.68 = 0.01 1.41+£0 .00
3 0.22+0 .00 0.00+0 .00 0.49+0. 00 0.41+0. 01 0.41 + 0.00 4.35 £ 0.01 0.88+0 .00
4 0.00+£0 .00 0.00+0 .00 0.81+0. 00 0.81+0. 00 0.69 = 0.00 9.05 = 0.02 2.67+0 .01
5 0.21+£0 .00 0.00+0 .00 0.78+0. 00 0.67+0. 00 1.35 £ 0.00 10.82+0 .02 1.27+0 .00
6 0.58+0 .00 0.00+0 .00 0.60+0. 00 0.66+0. 00 0.31 = 0.00 440 = 0.01 2.96+0 .01
7 0.20+0 .00 0.00+0 .00 0.59+0. 00 0.81+0. 00 1.01 £ 0.00 1092+0 .01 2.00+0 .00
8 0.40+0 .00 0.00+0 .00 0.00+0. 00 0.75+0. 00 0.00 = 0.00 5.23 + 0.00 0.18+0 .00
9 0.15+0 .00 0.00+0 .00 0.00+0. 00 0.47+0. 00 0.35 = 0.00 7.98 + 0.02 0.50+0 .00
10 0.71+0 .00 0.00+0 .00 1.55+0. 00 1.27+0. 00 0.19 + 0.00 6.11 £ 0.01 4.20+0 .00
11 0.18+0 .00 0.00+0 .00 0.00+0. 00 0.93+0. 00 0.00 = 0.00 5.39 + 0.00 1.11+£0 .00
12 0.00£0 .00 0.00+0 .00 0.38+0. 00 1.14+0. 00 0.42 + 0.00 3.08 = 0.00 1.99+0 .00
13 0.29+0 .00 0.00+0 .00 0.00£0. 00 1.28+0. 00 0.00 = 0.00 3.99 + 0.00 0.86+0 .00
14 0.24+£0 .00 0.00+0 .00 0.00£0. 00 0.55+0. 00 0.00 = 0.00 5.15 = 0.00 047+0 .00
15 0.66+0 .00 0.00+0 .00 0.29+0. 00 1.87+0. 00 0.08 = 0.00 1.71 + 0.00 2.55+0 .00
16 0.48+0 .00 0.00+0 .00 0.19+0. 00 1.00 £ 0. 00 0.19 = 0.00 3.08 = 0.00 0.90+0 .00
17 1.06 £0 .00 0.00+0 .00 0.76 £0. 00 0.85+0. 00 0.41 £+ 0.00 4.59 + 0.01 5.46+0 .01
18 0.00+0 .00 0.00+0 .00 0.08+0. 00 0.00+0. 00 0.00 = 0.00 0.47 + 0.00 0.06 0 .00
19 0.00+0 .00 0.00+0 .00 0.41+0. 00 0.00+0. 00 0.00 = 0.00 0.82 = 0.00 0.00+0 .00
20 0.00+£0 .00 0.00+0 .00 0.32+0. 00 1.20+£0. 00 0.93 = 0.00 5.97 £ 0.01 9.09+0 .02
21 0.00+£0 .00 0.00+0 .00 0.29+0. 00 0.50+0. 00 0.00 = 0.00 1.06 + 0.00 0.00+0 .00
22 0.40+0 .00 0.10+0 .00 0.18+0. 00 0.33+0. 00 0.07 = 0.00 1.11 + 0.00 0.93+0 .00
23 0.75+0 .00 0.00+0 .00 0.38+0. 00 2.35+0. 00 0.11 = 0.00 2.20 + 0.00 1.68+0 .00
24 0.52+0 .00 0.37+0 .00 0.81+0. 00 0.64+0. 00 0.53 + 0.00 5.31 = 0.01 3.62+0 .01

Values r epresent mean+tstandard deviation (n =3).
Origin: Korea (No. 1~14, 1 6~21, 24), China (No. 15, 22,2 3).
CF: co niferin, LA: lo ganic aci d, DMSL: demethylsecologanol, SS: swero side, L G: loganin, A and B : unknown compo unds

Table X IV. Range of the concentration for marker compou nds for twenty-four samples ( Aga/Ars)

A B CF LA DMSL SS LG
All samp les 0-1.06 0-0.37 0-1.55 0-2.35 0-1.35 0.47-10.92 0-9.09
Korea samples 0-1.06 0-0.37 0-1.55 0-1.28 0-1.35 0.47-10.92 0-9.09
China s amples  0.4-0.75 0-0.1 0.18-0.38 0.33-2.35 0.07-0.11 1.11-2.2 0.93-2.55

CF: co niferin, LA: lo ganic aci d, DMSL: demethylsecologanol, SS: swero side, L G: loganin, A and B : unknown compo unds
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Table X V. Changes of conten ts of mark er compounds in sample from diff erent orig in (Agd/Ars)

A B CF LA DMSL SS LG
All s amples 031+ 0.29 0.02+ 0.08 041+ 0.37 0.82+ 0.53 033+ 0.37 4.82+ 3.03 1.94+ 2.06
Korea sample 0.27+ 0.28 0.02+ 0.08 042+ 0.39 0.73+ 0. 36 0.37+ 0.39 527+ 2.97 1.97+ 2.19

China s ample 0.60+ 0.18 0.03+ 0.06 029+ 0.10 1.52+ 1.05 0.09+ 0.02 1.67+ 0.55 1.72+ 0. 81

CF: co niferin, LA: lo ganic aci d, DMSL: demethylsecologanol, SS: swero side, L G: loganin, A and B : unknown compo unds
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Fig. 1 2. B oxplot o fth e marker compounds fo r twenty -four samples.

CF: co niferin, LA: lo ganic aci d, DMSL: demethylsecologanol, SS: swero side, L G: loganin, A and B : unknown compo unds
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Fig. 1 3. Cosine, Ar ea ratio, Correlation and distance for similarity measurement.
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PCA for Honeysuckle of 1,2,3,4,5,6,7
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Fig. 1 5. Prin cipal co mponents an alysis for the prediction of origins

of caulis Lonicera j aponica. (Korea { O}, China { A})
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Fig. 1 6. R esult of linear discriminant analysis of the twenty-four caulis Lonicera j aponica
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stk mebA 506 bpellAl 21 DNA vi7] Wi=5 &ldh 5= Udvh (FF=rghe] sl +¢l).

Table X VI. Identification of caulis Lonicera j aponica b y DN A analy sis

NO LA |} =323
1 0-19-3 28 =25 Z=Z2cf B2 Et Lonfcera japonica (A1E)
2 0-19-10 A= Az =30 st2|sty Lonicera japonfca (21 =)
3 0-18-11 25 4dx ==o helEha Lonicera japonica (M E
4 0-19-12 = ME e e {onicera japonica (21E)
5 0-19-13 = ME e I s {onicera japonica (21E)
6 0-19-14 =T ME MEAE Lonicera japonica (21E)
i 0-19-15 == ME oE=TA|E Lonicera japonica (21E)
8 0-19-16 2 HA o A | E Lonfcera japanica (21E)
9 0-19-17 27| o = HE A|E Lonicera japonica (21 &
10 0-19-18 2tel A AHAE A|E Lonicera japonica (215
11 0-18-19 2ol U= 2= AT Lonicera japonica (21E)
12 0O-19-20 M2 A HE A E fonfcera japonica (21=)
13 0-19-21 RS I AE Lenicera japonica (2=
14 0-19-22 22 dH ZHE A= Lonfcera japonica (2=
15 0-19-23 22 HA AE A|E Lonicera japonica (215
16 Q-19-24 oM B2 AHAE A|E Lonicera japonica (215
17 O-19-25 AHAE A= CH 2 okF A|Ef Lonicera japonica (215
18 0-19-26 2= o= CHE SteFA g Lonicera japonica (21 &)
19 0-19-27 o &4 CHE StefA g Lonicera japonica (21E)
20 0-19-28 ZE T 2= AE Lonicera japonica (M E
21 0-19-29 E == CHE EteFre] Lonfcera japonica (21 E)
50 —19-30 EEEE CHA SHaEAHE] Lonfcera japonica (21 =)
23 0-19-31 == CHE EterA e Lonicera japonica (21 &)
500 bp—»

Fig. 17 . Th e result of PCR a nalysis of discriminative marker ( primer LJIO1F/LJI02R) for
caulis Lonicera j aponica.

M: size marker
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(£ # 76
Lonicera Flower

Lonicerae Flos

3= 7R 2 w7kA UM E 7F g 200 mge AE3E] Ao} 70% olete FE&d 10 mLE
ultrasonication HH o 2 6057+ FE3} FE5F Jd@HS 892 0.2 pm membrane filter=
EXFE32 (345-trimethoxybenzoic acid)S ¥3%H3F WESS 375k
SMHNEUEY FE&Aoz 5 § 20 wE Ay Fo=

HU

AN S N odn ol o
oot i orle o o

% A4 FEE ARE o549 15%
sho] AT WP EFEE WHOE ANstel et

z3zA

AZ7] 2 AR F3F=A (549 0 250 nm)

Ae  ¢FAE 46 mm Zo] 15 cm¢l particle size 5 ym& AAAZvE T 98 C18 A H

AP LE 1 25T F29 dARE ()

o5 4

Final time (min) Flow rate (mL/min) A B

0 0.3 85 15
10 0.3 80 20
30 0.3 65 35
35 0.3 65 35
40 0.3 85 15

A &0 100% 374 FH4l 0.1% EEe W7t

B &ul: 100% oA EUEZL 0.1% Egits H7t

4 0.3 mL/min

AP EL¥

Alz="o] A o Hdd 10 ulLE 7Rl ¢19 2oz %238 uw chlorogenic acid, sweroside, luteolin
7-0O-glucoside, (E)-aldosecologanin, 3,5-dicaffeoylquinic acid % 3,4,5-trimethoxybenzoic acid®] <=4
2 fFEH2 79 gasgte] X7t 3.87 o]/l
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Lonicerae Caulis

A #FH

&S 7F#7F & wizbx] =AM 7F v 200 mg= A e8] Aol 70% oes F&4 10 mLE ¥

ultrasonication MH o2 3087 FE3th FEFH JdEE F8HES 02 um membrane filter2 A& &

1 mLE #H& 10 pyg WHEZEE2 (345-trihydroxybenzoic acid)S EZ 33k Wet2S H7lsle] o] &
BE o]F4 20% UﬂE‘fi TR = F 20 wE A FO0= FYst &

ESRIas s

Zz3zA

HE7] » ALF F3F=A (SAHIE 254 nm)

Ae 1 ¢HAE 46 mm Zo] 15 cm@l particle size 5 ym& NAAZvE 1YL C18 AH
AHLE 3BT 9 dAH2%

o %4
Final time (min) Flow rate (mL/min) A B

0 0.3 80 20
15 0.3 65 35
25 0.3 35 65
30 0.3 35 65
35 0.3 80 20

A &l 100% 32k Sl 0.1% EFAbS H7F

B &l 100% Wgteol 0.1% EEF2He H7t

< : 0.3 mL/min
AL R

Alz"le] A o HZd 10 tLE 7HAX 2 9o =Ado g z&e u 345-trihydroxybenzoic acid, coniferin,
loganic acid, demethylsecologanol, sweroside ¥ loganin®] A4 Z F&FH 1 FH 39 Eg=r}
3.40 o]/felt}
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Simultaneous Analysis of Bioactive Metabolites from Lonicera japonica
Flower Buds by HPLC-DAD-MS/MS

Sungkwang Ryu, Ju-eun Jeon, Gyoung Won Kang, Sam Sik Kang and Jongheon Shin®
Natural Products Research Institule, College of Pharmacy, Seoul National University,
San 56-1, Shillim, Kwanak, Seoul 151-742, Korea

Abstract — A high-performance liquid chromatography (HPLC) with diode array detector (DAD) and clectrospray ion-
ization mass spectrometry (ESI-MS) was established for the simultaneous determination of chlorogenic acid (1), sweroside
(2), luteolin-7-0-glucoside (3), (£)-aldosecologanin (4) and 3 5-dicaffeoylquinic acid (3) from Lonicera joponica flower buds.
The optimal chromatographic conditions were obtained on an ODS column (5 pm, 4.6 150 mm) with the column tem-
perature 25°C. The mobile phase was composed of (A) water with 0.1% formic acid and (B) acetonitrile with 0.1% formic
acid using a gradient clution, the flow rate was 0.3 my/min. Detection wavelength was set at 250 nn1. All calibration curves
showed good linear regression (*>0.994) within test ranges. The developed method provided satisfactory precision and
accuracy with overall intra-day and inter-day vaniations of 0.05~1.95% and 0.15~2.26%, respectively, and the overall recov-
eries of 97.71~103.65% for the five compounds analyzed. The verified method was successfully applied to guantitative
determination of the three types (phenolic compounds, iridoids and flavonoids) of bicactive compounds in 21 commercial L.
Japonica flower buds samples from different markets in Korea and China. The analytical results demonstrated that the con-
tents of the five analytes vary significantly with sources,

Keywords [ | HPLC-DAD, Lonicera japonica flower buds, iridoids, phenolic compounds, flavonoids
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o k[rj, |
Hoocﬁ\(m OH HO" X ‘OH LY
OH OH OH
chiorogenic acid (1) sweroside (2) Iuteolin-7-O-glucoside (3}

HO

o YUY

AlE % A2
Fasliia AREgl chlorogenic acid(1), sweroside (2),
luteolin-7-O-glucoside(3), (E£)-aldosecologanin(4) “1¥]iL 3,5-
dicaffeoylquinic acid(3)t= ¥ A7l 2l&)] G2BRNE T,
Jﬁtc! AAElo] LY, IR, MS, 'H-NMR, “C-NMR 55 &3 7
w4x)2lon] HPLC-DADE o] 4% ¢k 43 43} 95% o]

"“’l o SARlE FRlElgly PEFEAR 3,4,5-timethoxy
benzoic acid(Sigma-Aldrich, USAYE- ARE-S131cH

z} 4P el R’"%*—' Bl R R e R |
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siglon], L] 65> ""HDIW Algieict, 2k Al 2l
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Baker, USA)$} %575 ol ¥-2(Duksan, Koreayd AHg-s13ion]
ol'gbol| FE4H(Wako, Japan)y& H7Hslsict,

HPLC system % condition

AR 212 9151 HPLCY= Agilent 1200 series=4] auto-
sampler, column oven, binary pump, DAD detector(Agilent
Technologies, Waldbronn, Germany), degasser(Agilent Tech-
nologies, Tokyo, Japanyi+ A18-819120, softwaret> Agilent A
©] Chemstation software(Agilent Technologies, Avondale,
CA, USA)YE ARg-aloich HPLC 7o 7] o4t9] ‘5’_—5:—_‘-
25°C, H-4]upak> 250 nm, 552 0.3 mi/mins AREEREALL
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ooy
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COOH
HACO OCH;3
OCH;
HO OH
(E}-aldosecologanin (4) 3 5-dicaffeoylquinic acid (5) 3,4, 5-trimethoxy benzoic acid (1.5)

Fig. 1 - Chemical structures of five compounds in Lonicera japonica flower buds.

Table I -Salvent gradient condition for HPLC-DAD
Flow rate (ml/min) A B"

Final time (min)

0 0.3 85 15
10 0.3 80 20
30 0.3 65 35
3b 0.3 G5 35
40 0.3 85 15

Water with 0.1% formic acid.
"Acetonitrile with 0.1% formic acid.
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Table IT - Analytical parameters for HPLC-MS/MS
<ESI source> Method 1 Method 2 Method 3 Method 4 Method 5 Method &
Sheath gas flow rate (arb) 80.00 80.00 80.00 80,00 80.00 80.00
Aux gas flow rate (arb) 20.00 20,00 20.00 20.00 20,00 20.00
Spray voltage (kV) 4.50 7.00 4.50 7.00 4.50 4.50
Capillary temp ("C) 250,00 250.00 250,00 250,00 250,00 250,00
Capillary voltage (V) 2,00 24,00 -47.00 1.50 9.50 -47.00
Tube lens offest (V) 55.00 6.00 -25.00 -17.00 -15.00 35.00
<lon optics>
Compounds 1 2 3 1 5 1S
Octapole 1 offset (V) 4.50 -2.00 3.00 -2.75 -1.75 4.50
Lens voltage (V) 22.00 -34.00 20.00 -18.00 -22.00 T0.00
Octapole 2 offset (V) 9.50 -4.50 6.50 -4.50 -5.00 6.50
Octapole RF amplitude (V p-p) 400.00 400,00 400,00 400.00 400.00 400.00
Table III - Comparison of effectiveness by extraction solvent (ug/g, n=3)
Compound 100% Methanol 709 Methanol 100% Ethanol 70% Ethanol
1 69488.93 +307.60 69525.45+106.27 19857.91::90.08 77510.59+354.62
2 3615.87+22.01 3581.86+6.44 2889.23+5.95 3597.65+5.19
3 1460.84 +8.65 1270.94+2.34 263.774+3.14 1450.35x3.52
1 2321.43+11.32 2375.71+3.40 1706.46£5.20 2622.68+2.41
5 35714.24+163.02 23862.10+51.04 13408.34+25.03 34990.49+53.44
Table 1V - Comparison of effectivencss by extraction time (pg/g, n=3)
Compound 10 min 200 min 30 min 60 min 90 min
1 73889.98+133.69 71645.51+193.94 74305.82 = 156,66 7202147 +133.77 747924526541
2 J457.85+7.72 3271.61+9.73 3355.39+7.31 1391.05+6.65 3517.58+1.97
3 1544.64=4.51 1427.27+5.82 1566.15+4.38 1913.11+3.96 1189.94+2.48
4 233498564 224830699 233222679 2575.35+4.49 2360.86+5.60
5 33210.09+68.46 30797.87+86.79 32691.63=65.61 33058.63+62.95 3365407 +36.77
Table V- Comparison of effectiveness by extraction method (pg/g, n=3)
Compound Ultrasonication Vortex Reflux
1 152216.64 +231.54 147877.99:114.27 150993.09+361.54
2 3598.10£3.97 3533.19+6.05 3558.71+8.81
3 1339.12+2.08 1231.1442.03 2340.25+3.16
4 2668.40+2.66 2332.75x2.41 2360.06+7.05
5 34213.34+9.46 32908.29+33.11 29670.60+63.41
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Fig. 2 - HPLC chromatograms of standard solution mixture (A) and extract of Lonicera Japonica fower buds (B).
Table VI - Calibration curves, LODs and LOQs of five standard compounds
Compounds Range (pg/ml) Conversion equation” r LODY (pg/mi) LOQ" (ug/ml)
1 430 y=0,01226x-0,01638 0.997 0.06 0.17
2 1-20 y=0.07545x+0.01128 1.000 0.03 0.09
3 1-20 y=0,05220x-0.00121 0.997 0.03 0.10
4 1~20 y=0.08436x-0.02008 0.999 0.02 0.07
5 4-30 v=0.01261x-0.02576 0.994 .09 0.27

*ly: peak area, x: concentration of the analyte (pg/mi).
YLOD, limit of detection. ¢) LOQ, limit of quantification.

100% 3%F S5, B 80l 100% ohEVEdR Z12} 01% *
TARE Fvlele] AMel], A7 oo 2 25°CR W45}

Table VII - Precision and accuracy of the five standard compounds

Spiked

Intra-day (n=5)

Inter-day (n=5)

D& w4 AIZE 35 olule]l B FEA9] peakSo] ¥ Compounds a‘:“’“;“ Recovery  RSD  Recovery  RSD
: SRR iy HE % ;

s2ich, B9t 2 compoundo] AHE FREE e BA 9 [‘:’ Ll ‘?“;8 "‘;

I -~ _ . i 100.05 1.1¢ 102, K
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9] T gH 218 o U9k Fig 20 £ gEEAs 12 10169 0.69 10124 076
2| chromatogram>} +7->8F A2l cf§F chromatograms 7 2 10365 066 10145 094
Astelch 2 1 10131 105 10064 061
' 8 9958 005 9955 (.15

i 101.99 0.51 99.79 0.92
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12 10149 0.32 101,36 040
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Fig. 3 - Total ion chromatograms of Lonicera japonica flower buds in
SIM mode (A) and SRM mode (B).
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Table IX - Content of five compounds in samples of twenty-one
commercial products from diverse sources (ug/s)

Samples 1 2 3 1 5

An-dong 1 56.77 926.17 61499 175.73 288557
An-dong 2 THR9.60 1157.86 1023.19 257.97 5566.93
Bong-hwa 360150  804.81  949.01 - 429222
Bu-yeo 490973 107191 874.65 187.30 3681.06
Cheong-song 1012669 1438.64 122870 32325 744740
Geo-in 354225 B866.89 61949 161.65 4042.88
(zo-heung 2881.87 53402 949.01 - 4292.22
Goon-wi 423096  659.26 1366.43 13224 3929.51
Hong-cheon 592449 115615 674.24 32516 487020
Yang-yang 222100 45722 633.02 13330 323851
Kyo-v1 6475.80 1011.85 822,01 32028 544221
Mt. seolak 585142 668.13 74863 22691 6665.29
Nak-moon 294107 83407 74000 17201 261317
Ul-seong G637.59 1154.31 118549 293.86 b5306.25
Uljin 2866.85 589.57 47112 80.10 327400
China (unidentified) 3144.18 1532.69 807.89 401.76 361150
Hanam 1 (China) 281578 78832 52113 12007 233576
Hanam 2 (China)  64247.89 3120.63 750.17 2562.84 29177.90

Mil-hyun (China)  62441.82 329794 705.81 2523.07 27465.54
Sandong 1 (China) 43840.90 1559.03 1560.76 606.95 2974788

Sandong 2 (China) 59194.80 2635.71 908.53 2639.58 26975.64

1: chlorogenic acid, 2: sweroside, 3: luteolin-7-0-glucoside, 4:
{E)-aldosecologanin, 5: 3,5-dicaffeoylquinic acid.
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Table VIII - HPLC-DAD-MSMS Data of the five bioactive compounds in Lonicera japonica flower buds

Peak No. MW MS (m/z) MSMS (my/z) C.EY lon made Identification
1 354 353 191 26 Negative chlorogenic acid
2 358 381 219 40 Positive swernside
3 448 447 285 34 Negative luteolin-7-0-glucoside
4 758 781 549 58 Positive (E)-aldosecologanin
5 516 517 501 25 Positive 3, 5-dicaffeoylquinic acid
“Molecular weight.

MCollision energy.
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